


Figure 1. The Conifer-Hardwood Forest, Deciduous Forest-Woodland and Prairie Zones
of Minnesota.
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PREFATORY NOTE

The current understanding of the vegetation of Minnesota as described in Minnesota's Native
Vegetation: A Key to Natural Communities 1S strongly influenced by geographical limitations of
available vegetation data. Asaresult, thisdocument best describes natural communitiesin parts of
the state that have experienced systematic surveys of naive vegetation. The primary source of
vegetation dataisthe Minnesota County Biologica Survey (MCBS). MCBS datafrom southeastern
Minnesota, the northern and eastern Twin Cities metropolitan region, and the prairie regions of
extremewestern and northwest Minnesotawere used in developing thiskey. Studiesfrom the north
central portion of the state and from the North Shore of Lake Superior provided additional
information as did published studies of the vegetation of the Boundary Waters Canoe Areas
Wilderness in the northeast and the Big Woods in east central Minnesota. For other parts of the
state, information was more limited.

The ongoing work of the MCBS and other research efforts, such as vegetative sampling of old-
growth forests, continue to provide new information. As MCBS data from additional countiesin
northwestern, north central, east central and southeastern Minnesotaare analyzed, wewill continue
to revise this key. In preparation for the next revison of this key, we encourage users to send
commentsto the address below. Comments on vegetative assemblages that arenot covered in this
key will be especially appreciated.

Version 1.6 of thekey istentatively scheduled for releasein 1996. We expect that Version 1.6 will
include a variety of relatively minor revisions. The revised version will include changes in the
section boundaries of several natural community types. For example, the sections of several prarie
typeswill be modified to better reflect floristic patterns. We aso expect to alter the boundaries of
some sections of maple-basswood forest. An additional community type, Seepage Shrub Swamp,
will be added to the Class Shrub Swamp. Other changes will likely include new subtypes such as
anew Bur Oak-Basswood-Black Ash Subtype of Lowland Hardwood Forest.

Please address comments to:

Natural Community Key

Natural Heritage and Nongame Research Program
DNR Section of Wildlife

500 Lafayette Road, Box 7

St. Paul, MN 55155
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INTRODUCTION

Thiskey isarevision and expansion of "A Preliminary Classification and Description of Natural
Communities in Minnesota', compiled in 1984 by Keith Wendt, plant ecologist with the Natural
Heritage Program. Wendt developed his classification mainly from existing literature on plant
communities in Minnesota and adjacent states (especially Wisconsin). The classification was
designed primarily as a tool for recognizing and preserving important natural ecosysems in
Minnesota.

Sincethedevelopment of Wendt's classification, asignificant amount of new field datahas been
collected on Minnesota's vegetation and on abiotic habitat features. Most of this information has
come from two new inventory projects, the Minnesota County Biological Survey (MCBS) and the
Minnesota V egetation Database (Releve System). These two inventory projects necessitated that
Minnesota's natural communities be: 1) defined in a clear manner (even if somewhat arbitrarily in
certain cases), 2) recognizeable from aerial photographs, 3) mapped at a county scae, and 4)
relatively consistent with multivariate classifications of standardized vegetation plot samples. The
earlier preservation-based classification did not necessarily treat natural communities according to
theseguidelines, making it lessuseful asan aid to conducting these new inventories. For thisreason,
revison was begun on the Natura Heritage Program's natural community classification and key.

Thisnew natural community key classifies and describes recurrent natural units of Minnesota's
landscape by consideringvegetation, topography, hydrology, landforms, substrates, soils, and natural
disturbance regimes. Of these features, vascular vegetation is weighted most heavily. Abiotic
features of the landscape are included in community descriptions where they correlate with the
distributions of vascular plants in the community and where their effect on the ecology of the
community iswell understood.

The key is hierarchical, describing Systems, Classes, and Types of Natural Communities,
respectively (see nomenclature below). Four Systems, nineteen Classes, and fifty-six Typesappear
inthekey. Thefield data used to construct the new key comprise over 1,100 computerized records
of natural communitiesfrom more than 1,000 vegetation plots. These datanow exist inthe Natural
Heritage Program information system.

In general, the key provides a comprehensive and unambiguous means of identifying
communities to the Type level. Community differentiation below the type level is treated less
rigorously. Wherethereisknown to be consistent geographic variationinanatural community type,
the type may be subdivided into geographic Sections; however, better data are needed on the
constituent speciesand statewide distributions of communities beforereliable and exhaustive lists
of geographic sections can be made for each natural community type. Whereinformation isknown
on variation within acommunity typethat is related to abiotic features of the environment (such as
soil moisture or groundwater seepage), the community type may be further divided into Subtypes.
As was the case for sections, because of alack of comprehensive information the list of subtypes
identified for agiven community typeisnot necessarily exhaustive (unlessindicated--see A ppendix
1).



The community types, sections, and subtypes listed in this key will be added to and revised as
aresult of the ongoing work of the Minnesota County Biological Survey. The final version will
appear at the completion of the Survey (approximately AD 2010), at whichtime the distinctiveness
of the communities--on aerial photographs, on satellite imagery, and in the fied--will have been
tested statewide. We invite anyone interested in the naturd vegetation and native plants of
Minnesotato participate in the refinement of thiskey. Plot data, computer facilities, and software
are avail able for projectsthat will contribute significant information to the key.

NATURAL COMMUNITY NOMENCLATURE AND GENERAL CRITERIA

System -- Systems are based primarily on water regimes (that is, the interaction of landformswith
thewater table). Wetland systems are dassified according to Cowardin® (pal ustrine, lacustrine, and
riverine.) All non-wetland systems are classified as terrestrid systems. The names of the systems
arenot used in constructing the names of the natural communitiesin the key.

Class -- Natural community classes are designed to meet the natural community inventory and
mapping needs of the Minnesota County Biological Survey and the Natural Heritage Program.
Classesareidentifiablefrom aeria photographsand sometimesfrom satelliteimagery. Thefeatures
used to define natural community classes are:

1. thewater regime, including the source and chemistry of water and its seasonal availability
to plants

2. thephysiognomy of the vegetation, particularly thedistribution, height, and cover of woody
plants

3. thelifeform of the dominant cover species
4. landforms and associated soils

Class names are not used in forming the names of the natural communities (but they are used by
MCBS ecol ogists as map-unit designators when identification to type is not possible.)

Type -- Natural community typesare designed to meet needsfor conservation planning, quantitative
vegetation analysis, and expressing patterns of vegetation a alocal (county) scale. Many naturd
community types can beidentified from aerial photographs or a combination of aerial photographs,
topographic maps, and soils maps. Other natural community types can beidentified reliably only
inthefield. Some of thecriteriaused in defining natural community classesare al so used in defining
natural community types, however typesare defined primarily by their dominant cover-forming plant
species.

'Cowardin,L.M., V. Carter, F.G. Golet, and E.T. LaRoe. 1979. Classification of wetlands and deepwater habitats of the
United States. U.S. Fish and Wildlife Service, Washington, D.C.
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Type names form the root of natural community hames.

e.g., Wet Prairie

Subtype -- Subtypes describe variability within a naturd community type that is evident from
multivariate analyses of plot samples or that is obviously related to successional stage or to abiotic
habitat features such as substrate composition or water chemistry.

Subtypes are appended to the natural community type names.

e.g., Wet Prairie Seepage Subtype

Section -- Sections identify cons stent geographical variability within a natural community type.
Sections may be based on the range limits of important species in the community, major landform

or glacial drift types, climatic zones, or other features that vary regionally (over several counties).

Section names are parenthetical and are appended directly after the natural community type name
and before the subtype name.

€.9., Wet Prairie (Northwest Section) Seepage Subtype



SCHEMATIC OF HIERARCHY AND CRITERIA

System
water regime

water regime

vegetation physiognomy

life form of dominant plants
landforms and associated soils

dominant cover species
indicator species

substrate
water chemistry
successional stage

Section

regiona plant geography
climatic regions

regional geol ogy



KEY TO THE NATURAL COMMUNITY SYSTEMS AND CLASSES

A. Habitat not flooded or saturated by groundwater for more than a few days during anormal
year; vegetation always dominated by non-hydrophytic plants (Appendices 2 and 3); evidence of
flooding, such as windrows of debris, raised root systems, ice scars, or peaty soil, is absent; soils
predominantly mineral and without hydric characteristics (i.e., gleying or mottling).......................

............................................................................................ TERRESTRIAL SYSTEM ...1.
1. mature trees (Appendix 2) present (>10% total COVEN) ....oovvviererenereseeereeeeee e 2.
2. trees form closed stands (>70% total COVEY) .....ccocvvvrereeerieerierese e FOREST ...... 3.

3. tree cover <20% coniferous trees (i.e.,, >80% broad-leaved deciduous trees) ..
.............................................................................................. page 12, Deciduous Forest

3. tree cover >20% CONITEIOUS IIEES ......cceeuerierieeie ettt 4.
4. tree cover >80% CONIfEroUStrees .......cooevveveerenenens page 21, Coniferous Forest

4. tree cover <80%0 CONITEIOUSIIEES .....ooeeeeeeeeeeee e e e e ee e e e e e e e e e e eeeeeees
...................................................... page 27, Mixed Coniferous-Deciduous Forest

2. tree canopy broken to scattered (10-70% total cover), surrounding matrix either brush,
prairie, or aprimary COMMUNILY ........cccoevrerereriennnns SAVANNA OR WOODLAND .... 5.

5. trees mogtly deciduous, community of the deciduous forest-woodland zone (Fig. 1)
....................................................................................................................................... 6.

6. matrix surrounding trees<30% open grassland or primary communities; tall brush
cover generally dense ........cccccveeeveece e page 30, Deciduous Woodland

6. matrix surrounding trees >30% open grasd and or primary communities; tall brush
cover generally SParse ......cocoveeveeeeseeseseeseese e page 33, Deciduous Savanna

5. trees mostly coniferous, community of the conifer-hardwood forest zone (Fig.1)
....................................................................................................................................... 7.

7. matrix surrounding trees <30% open grassland or primary communities; tall brush
cover generally dense .......cccccvveeveeie e page 39, Coniferous Woodland

7. matrix surrounding trees >30% open grassland or primary communities; tall brush
cover generally SParse .......ccoveeeveenienieeseese e page 41, Coniferous Savanna

1. mature trees absent (<10% total cover) .. PRAIRIE/PRIMARY COMMUNITY............ 8.



8. ground with >30% cover of persistent vascular plants; most plants with prarie affinity
[N 0701 o [ G ) R RSRR 9.

9. vascular plant cover >30% brush ...........cccceeveneennens page 43, Upland Brush-Prairie
9. vascular plant cover <30% brush .........ccccceveveveeveccieseenene page 46, Upland Prairie

8. ground with <30% cover of persistent vascular plants; plants with or without prairie
affinity; mosses and lichens often abundant; rock or sand substrate ............ccccceeeevvevieenee.
............................................................................................. page 76, Primary Community

A. Habitat usually flooded or saturated by groundwater such that the vegetation contains at least
some hydrophytic plants (Appendix 4) and, occasionally, aguatic plants (Appendix 5); evidence
of flooding (such as debris windrows, raised root systems, ice scars, or peaty soil) is present in
some communities; soilstypicaly have some hydric characteristics (i.e., gleying or mottling)
............................................................................................................................. WETLAND .... B.

B. awetland with persistent emergent vascular plants, trees, shrubs, or emergent mossescovering
more than 30% Of ItSaAr€a .......ccceuvvereerirerieeeereseeieinas PALUSTRINE SYSTEM .... 10.

10. raised peatland formed by the accumulation of sphagnum moss; has characteristic
landforms (dome, crest, or ovoid island) often evident on aerial photos as radiating lines of
trees and open drains in large peatlands, water input primarily from precipitation ...
........................................................................................................................... page 53, Bog

10. level or sloping wetland, not raised; domes, crests, or ovoid islands present or absent;
substrate peat or minera soil; water input from both groundwater and precipitation
11. tree CoVEr >30%0 ...cvvvvviieeriee e FORESTED WETLAND .... 12.
12. site subject to seasona or otherwise periodic inundation or saturation; soils
composed of minerd matter, typically have signs of alternating wet and dry cycles,
SUCH @S MOLLHING ... re e 13.

13. situated between an upland and a peatland, along the margin of a closed

basin, or on an inactive floodplain ...........ccccoveieeieicece e

13. situated on an active floodplain of ariver or stream; evidence of flooding,
such as debris dams, ice scars, silt deposits, etc., typically present ...........
................................................................................. page 56, Floodplain Forest

12. area typically at or below the local water table, rarely drying; soils composed
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primarily of accumul ated organic matter (peat); soilslack signsof alternating wet and

ANY CYCIES .t sttt st et sr e e be e e s neeneas 14.

14. tree cover mostly deciduous ................ page 59, Hardwood Swamp Forest

14. tree cover mostly coniferous................... page 62, Conifer Swamp Forest

11. tree COVEr <300 ...ooieiiiieieeee e OPEN WETLAND.............. 15.

15. tall (>2m) shrub cover (excludes ericaceous shrubs) interrupted to continuous
(BT0%0 COVEN) oottt page 65, Shrub Swamp

15. tall (>2m) shrub cover (excludes ericaceous shrubs), open to patchy (<70%
(0017 SO RSSRSRSN 16.

16. stands of tall (>1m) graminoids; shrubs generdly absent or if present have
<30% cover; graminoids emergent from standing water during some or dl of

the growing season; canopy often broken, pools or channels typically evident;
obligate aquatic plants (Appendix 5) usually present .........ccccceveeveecnneenienenne

16. stands of short to mid-sized (generally <1m) graminoids; shrubs present or
absent (includes types ranging from entirely herbaceous, to mixed shrubs and
herbswith up to 70% shrub cover); graminoids usually growing from the surface
of saturated peat or moist mineral soil; canopy usually closed; obligate aguatic
species (Appendix 5) mostly absent, however, facultative aquatic species often
present iN SUDCANOPY ... vveeeeereeeeeeereeeressreseereeeeeens page 69, Wet Meadow/Fen

B. awetland where persistent emergents, trees, shrubs, or emergent mosses cover less than
30% of the area; however, nonpersistent emergents and submergents can be seasonally
abundant ...........cccecvenen. SHALLOW AQUATIC OR SHORELINE COMMUNITY .... C.

C. areasituated in achannel; flowing water isusualy present ..........coccovceeeenieneneeneeenn
........................................................................................ RIVERINE SYSTEM ....17.

17. area between normal water line and flood line ........ page 76, Primary Community
17. areanormally submerged .........c.cccevvevernenne. page 83, Aquatic River Community

C. areasituatedinabasin, acatchment, or onlevel or sloping ground; standing water usualy
0= | TSRS LACUSTRINE SYSTEM ... 18.

18. area between normal water line and flood line........ page 76, Primary Community

18. areanormally submerged ...........cccoovnirennene. page 84, Aquatic Lake Community



DECIDUOUS FOREST

Deciduous Forests occur primarily in the deciduousforest-woodland zone (Fig. 1); they areless
common in the prairie zone and the conifer-hardwood forest zone. On dry sites, the most common
canopy dominants of Deciduous Forests are oak, aspen, and birch trees. Sugar maple, basswood,
elm, and ash trees are common dominants on moist sites. Pines, especially white pine, sometimes
form aminor part of theforest canopy. Where theforest canopy is broken or interrupted (typically
in oak-dominated forests) there is usually a dense layer of tdl shrubs, including hazelnuts,
dogwoods, prickly ashes, and cherries. Beneath the denser canopies formed by mesic tree species
such as sugar maple, the shrub layer is sparse or absent.

The canopy tree species of Deciduous Forests occur in combinations determined primarily by
environmental features (including soil texture, parent material, presence of hardpans and firebreaks,
depth to the water table, topography, aspect, and local climate) that affect soil moisture and thelocal
fireregime. Thesefeaturesproduceagradient of Deciduous Forest typesfromdry, fire-proneforests
composed of fire-adapted species, to mesic forests composed of fire-sensitive species.

Many of the dry Deciduous Forestsin the deciduous forest-woodland and prairie zones appear
to have succeeded from deciduous brushland and savanna in the past 100 to 125 years following
widespread forest fragmentation and fire suppression. Mesic Deciduous Forestsin these zonesoccur
in areas protected from fire, especially areas of rough topography and along bodies of water. Inthe
conifer-hardwood forest zone, mesic Deciduous Forests occur on sites with impeded drainage
(having impermeable banding or textural pansin the soils) and inareas of locally high precipitation
or humidity, such as dong the shore of Lake Superior. The dry deciduous forests of the conifer-
hardwood zone, especially Aspen, Aspen-Birch, and Paper Birch forests, occur on fire-prone sites
and are considered early successional communities.

There are seven Deciduous Forest community types in Minnesota. These were determined
principdly by literature surveys and interpretations of land survey records.

a. tree cover mostly quaking aspen, big-toothed aspen, paper birch, red maple, or oak; habitat dry
to dry-mesic; early to mid-successional communities; dominant canopy trees often the same age,
having germinated following disturbances such as fire, windthrow, disease epidemic, or logging
......................................................................................................................................................... b.

b. tree cover >70% aspen or paper birch, generally <30% oak; understory highly variable
................................................................................................................................................... C.

c. tree cover dominated by aspen; paper birch absent in stands on prairie soils or a minor
associate (<5% cover) in stands on forest soils; oaks and green ash are common associates
(<30% cover); acommunity of the prairie zone or deciduous forest-woodland zone (Fig. 1)
......................................................................................................................... Aspen Forest

12



¢. tree cover dominated by aspen or paper birch or acombination of these species, with each
having >10% cover; a community of the conifer-hardwood forest zone or an outlier in the
deciduous forest-woodland zone (FIg.1).......ccoverrererrerneneenieeeeeene Aspen-Birch Forest

c. tree cover dominated by paper birch; aspen absent or contributing less than 10% of the
canopy cover; a community of the conifer-hardwood forest zone or an outlier in the
deciduous forest-woodland zone (Fig. 1) .....ccoceeveeieeveeseee e Paper-Birch Forest

b. tree cover <70% aspen and paper hirch, and generally >30% oak, typically mixed with
other trees; understory in older stands often includes some saplings of mesic trees..................

a. tree cover mostly sugar maple, basswood, yellow birch, green ash, American elm, or dipperyelm;
northern red oak sometimes important in the canopy; habitat mesic to wet-mesic; mid- to late-
successional communities;, dominant canopy trees typically not the same age, having germinated
following fine-scal e disturbances such as treefall gaps; evidence of widespread disturbances such
ASTIrE OF WINAINIOW ISTAIE ....eoiieeieceiesie ettt ettt e e s et e sreesreeeeeneenneeneas d.

d. tree cover mostly sugar maple or basswood, or a mixture of the two; minor canopy species
are northern red oak in drier habitats and ash, elm, or yellow birch in wetter habitats............ e.

e. tree cover up to 20% coniferous species, or if previously logged, conifers present in
understory; groundlayer often includes herbsassociated with acid conifer litter (mor humus)
.................................................................................................. Northern Hardwood Forest

e. tree canopy without conifers or with scattered white pine generally no pine reproduction in
understory; groundlayer dominated by herbs associated with mull humus..............ccccceeeeneennen.
....................................................................................................... Maple-Basswood Forest

d. tree cover mostly black ash, green ash, yellow birch, red maple, or elm; habitat wet-mesic;
soils often mottled within tree rooting zone but not at the ground surface; groundlayer
dominated by upland herbs; hydrophytic species (Appendices 4 and 5) mostly absent .......
......................................................................................................... Lowland Hardwood Forest

Aspen Forest

Aspen Forest occurs throughout the deciduous forest-woodland zone, with isolated patches in
the prairiezone (Fig. 1). The community developsprimarily on sites with wet, poorly drained soils
and high water tables, although the water tableis usually not high enough to affect the groundlayer
composition of the community or to cause peat accumulation.

Thetree canopy most oftenisdominated by quaking aspens. Paper birches, balsam poplars, bur
oaks, pin oaks, green ashes, or basswoods are minor canopy trees, although they may be abundant

13



in the understory as seedlings and saplings. On low, poorly drained sites balsam poplars are
someti mes more abundant than quaking aspens in the tree canopy.

The understory of Aspen Forests tends to be brushy. American hazelnut is ailmost always
abundant in the understory. Other shrubsvary 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 (4ralia nudicaulis), Canada mayflower (Maianthemum canadense), the sedge Carex
pensylvanica, false mdic 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 lisged above. An andysis of land survey records indicates that relatively pure stands of
guaking aspen historically occurred on level terrain rather than on rough topography, suggesting that
these stands were maintained by fire and windthrow. The agpen trees were present mast commonly
on somewhat poorly drained mineral soils, especially drumlin fieldsand other landformswith 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.

Plotsof aspentreesfrom early publicland survey records show that aspen al so 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. Thisis consistent with the surveyors
written descriptions of these sites, which statethat they had rel atively dense shrub layers dominated
by American hazelnut, and groundlayers dominated by prairieforbs and graminoids. Aspen forests
that occur on prairie soils and have prairie understories eventually may be recognized as a subtype
of Aspen Forest or asaphase of Aspen Woodland, following further research and analysis of survey
records. No sections of Aspen Forest are anticipated.

Aspen-Birch Forest

Aspen-Birch Forest occurs amost exclusively on upland sites in the conifer-hardwood forest
zone (Figure 1). The community is dominated by trees of quaking aspen, bigtooth aspen (typically
in clones), and paper birch, with at least 10% of the canopy cover made up of either aspen or birch.
Thetall-shrub layer tendsto be dense and is most often composed of beaked hazel, mountain maple,
and saplings of late-successional tree species. The groundlayer is usually very diverse.

Aspen-Birch Forest is an early successional community that originates following catastrophic
disturbances, especidly fire and dear-cutting. In the absence of catastrophic disturbances, Aspen-
Birch Forest may succeed to Spruce-Fir Forest, Boreal Hardwood-Conifer Forest, Northern
Hardwood Forest, Northern Hardwood-Conifer Forest, Maple-Basswood Forest, or even Upland
WhiteCedar Forest. Wherewhite pineispresent intheunderstory, Aspen-Birch Forest may succeed
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to White Pine Forest.

Aspen-Birch Forest now covers alarge portion of northern Minnesota because of logging and
repeated post-logging fires, which eliminated most of the loca pine seed sources. There are two
recognized subtypes. the Spruce-Fir Subtype in which saplings of balsam fir or white spruce are
conspicuous in the understory, and the Northern Hardwoods Subtype in which saplings of sugar
mapl e and other northern hardwoods are conspicuous in the understory.

Paper Birch Forest

Paper Birch Forest occurs primarily in the conifer-hardwood zone, especialy in northeastern
Minnesota, with small stands present a'so on shaded north-facing slopes in the deciduous forest-
woodland zone (Fig. 1). The canopy of Paper Birch Forestsis strongly domminated by paper birch
trees. The tall-shrub layer typically contains beaked hazel and mountain maple. Seedlings and
saplings of mid- and late-successional tree speciesare often present in the understory; balsam fir is
an especially common understory speciesin northeastern Minnesota. Little dataareavailableonthe
groundlayer composition of the community, especially in regard to how it may differ from that of
the closely rdated Aspen-Birch Forest community. However, blue-bead lily (Clintonia borealis),
stiff clubmoss (Lycopodium annotinum), and mosses appear to be more common in Paper Birch
Forests, while large-leaved aster (4ster macrophyllus) is more common in Aspen-Birch Forests.

Paper Birch Forest usually originatefollowingfire. Intheabsence of disturbancethe community
tendsto succeed to many of the community typestowhich Aspen-Birch Forest succeeds (seeabove).
Like Aspen-Birch Forest, Paper Birch Forest has a Spruce-Fir Subtype and a Northern Hardwoods
Subtype.

Oak Forest

Oak Forest is widespread in Minnesota. It is most common on dry to dry-mesic sites in the
deciduous forest-woodland zone (Fig. 1) but also occurs occasiondly in the southern and western
parts of the conifer-hardwood zone, and in stream vdleys 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 responseto 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.
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Because of the open canopy, the shrub layer is often very dense. American hazel dominatesthe
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), wWild sarsaparilla (Aralia
nudicaulis), and hog-peanut (Admphicarpa 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
savannaor oak woodland before European settlement and with fire suppression have succeeded to
forest. Oak regenerationisrarein these standsnow, asthe oak speciesreproduce poorly under forest
canopies. Inthe 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 are
dominated by . 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 sands mogt likely were always
forest, rather than woodland or savanna. They havetall (> 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, especialy in the understory. These species include basswood, green ash,
bitternut hickory, big-toothed aspen, and butternut.

The shrub layer in mesic standsis sparser than in dry stands and, correspondingly, theforb layer
is denser and more diverse and there are more graminoid species. Likethe 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 asomewhat denser shrub layer and the
herbswoodrush (Luzula acuminata) and pointed-leavedtick-trefoil (Desmodium glutinosum) intheir
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 thelogging 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 standsaremore common, in part because relative to the mesic foreststhey occur on sites
with soilsless suitable for cultivation. Additionally, dry Oak Forests may have increased in extent
somewhat following fire suppression, succeedingfrom oak savannaand 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
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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 (Fig. 2). Thereare aso three recognized subtypes (Dry, Mesic, and Red Maple),
corresponding to the floristic and structural variaion in the community described above.

Northern Hardwood Forest

Northern Hardwood Forest isamesic forest community present mainly in the conifer-hardwood
forest zone (Fig. 1), with small stands on the Paleozoic Plateau in southeastern Minnesota (Fig. 3).
The canopy isdominated by dry-mesic to mesic hardwoods, especially sugar maple, basswood, and
yellow birch. Northern red oak may be codominant in the canopy on drier sites; black ash and
American elm may be codominant on wetter sites. Northern Hardwood Forest shares many of its
tree species with Maple-Basswood Forest but differs from Maple-Basswood Forest by having a
significant conifer component, including whitepine (now present most often as stumps), balsam fir,
white spruce, and white cedar.

The understory ismultilayered and patchy. It iscomposed of shrubsand seedlings and saplings
of the canopy trees. Someof the shrub speciescommonly present arefly honeysuckle, beaked hazel,
leatherwood, mountain maple, chokecherry, and red-berried elder. The height and abundance of
these shrubs varies with the degree of shading from canopy trees. In general, the shurbs are tallest
beneath tree-fall canopy gaps.

Thegroundlayer iscomposed of acombination of northern and southernmesic herb species(i.e.,
those with distributions either mainly north or mainly south of the forest tension zone). The
relatively few spring ephemeral s present and the occurrence of club mossesin thegroundlayer help
differentiate Northern Hardwood Forest from Maple-Basswood Forest.

Northern Hardwood Forest occursonloamy or sandy loam soilsonfire-protected sites, especidly
on therugged Sugar HillsMoraine and in the Lake Superior Highlands. In north-central Minnesota,
Northern Hardwood Forest often occurs on sites with fine-textured subsurface layers that prevent
or sow the downward movement of water and nutrients. Northern Hardwood Forest is a late-
successional community with old-growth potential. Regeneration occurs primarily by gap-phase
replacement so stands usually are uneven aged.

The Northern Hardwood Forest type includes most stands classified as Northern Hardwood-
Conifer Forest inthe 1983 community classification. Other stands previously classified asNorthern
Hardwood-Conifer Forest remain as Northern Hardwood-Conifer Forest in thisclassification or are
included in the Red Maple Subtype of Oak Forest. There are two sections of Northern Hardwood
Forest in Minnesota (Fig. 4), aNorthern Section, occurring mainly north of the tension zone, and a
Southeast Section, which occursin southeastern Minnesota on steep north-facing slopes and bluffs.
Northern Hardwood Forestsin the Southeast Section contain such characteristically northern species
as balsam fir, yellow birch, and American yew and often are associated with Moist Cliff
communities.
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Figure 2. The Southeast, Big Woods, Central, Northeast, and Northwest Sections of Oak Forest.
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Figure 3. The Paleozoic Plateau in Southeastern Minnesota.
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Figure 4. The Southeast and Northern Sections of Northern Hardwood Forest.
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Maple-Basswood Forest

Maple-Basswood Forest is amesic community of the deciduous forest-woodland zone (Fig. 1),
especidly the portion from southeastern to west-central Minnesota. It also occurs occasionally in
the conifer-hardwood forest zone and as isolated stands in the prarie zone on sites well protected
from fire.

Thetree canopy of Maple-Basswood Forestsis dominated mostly by basswoods, sugar maples,
and (formerly) American elms. Other mesictrees, suchasslippery elms, northern red oaks, bur oaks,
white ashes, and green ashes, are sometimes dominant locally. The canopy isvery 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 (especidly sugar magple), along with
American hornbeam, ironwood, bitternut hickory, pagoda dogwood, and |eatherwood.

Becausethetree canopy permitssolittlelight to reachtheforest 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 annual s--include spring beauties (Claytonia pp.), Dutchman'sbreeches(Dicentra cucullaria),
trout-lilies (Erythronium spp.), and cleavers(Galium aparine). Other herbs, such asthe 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
wererare historically. Acrossmost of its range, the community devel ops most commonly on well-
drained loamy soilsthat lack mottling or other evidence of water-table level swithin the tree-rooting
zone. In north-central Minnesota, Mgple-Basswood Forests develop on soils with fine-textured
subsurface layers that dow the downward movement of water and nutrients.

Maple-Basswood Forest isalate-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, especidly, may exist in
asuppressed statein the understory for many years until the death of amaturetree when oneor afew
grow rapidly into the canopy gap. Maple-Basswood Forests often devel op into old-growth forests,
because catastrophic disturbances arerare in the community and because the dominant tree species
arelong-lived (> 250 years). Thetrend in most stands of Maple-Basswood Forest istoward 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 wherethe water tableisat |east seasonally within thetreerooting zone. Conifers
are absent or uncommon in most of the range of Maple-Basswood Forest, but grow with sugar
mapl e, basswood, and other mesic speciesin northeastern and southeastern Minnesota. The mixed
stands in northeastern Minnesota are classified as Northern Hardwood Forest. 1n southeastern
Minnesotathey are classified as White-Pine Hardwood forest.
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Undisturbed stands of M aple-Basswood Forest arerare. Thesoilson which theforest growsare
suitablefor 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 compl ete destruction of the understory, resulting in even-aged woodlots
withlargematuretreesin thecanopy, littlereproduction, and few native shrubsand herbs. Selective
logging of theless shade-tol erant 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 haskilled 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 sometimesinvade standsof Maple-Basswood Forest, but rarely attainthehigh
densities they may have in Oak Fores. 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, Fig. 5). Subtypes likely will be recognized along a moisture
gradient, following analysis of plot data.

Lowland Hardwood Forest

Lowland Hardwood Forest is a wet-mesic fored that is present throughout Minnesota. It is
transitional between the terrestrial and pal ustrine systems, occurring on sites with seasonally high
water tables (withinthetree-rooting zone) but that do not flood regul arly 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,
bal sam poplars, and paper birchesasimportant species. Thetall-shrub layer isusually discontinuous
and is composed of amixture of upland and lowland shrubs. The groundlayer is composed mostly
of upland herbs that do not root to the water-table.

Lowland Hardwood Forest usually occursin fire-protected areas, although even in unprotected
areasthe community burnsinfrequently becausethewoody vegetaionisusudly hydrated, egpecially
inthe 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-successonal species, but few stands in
Minnesota have old canopy trees, presumably because of windthrow and infrequent episodes of
killing floods. Lowland Hardwood Forest i stopographically transitional between upland forestsand
forested pestlands and is best developed on flat terrain where such transition zones are broad (e.g.,
on river terraces above normal flood leves, on loamy ground moraine, and on drumlin fields).
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Figure 5. The Southeast, Big Woods, East Central, West Central, and Northern Sections
of Maple-Basswood Forest.
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Currently, thereare no recognized subtypesor sectionsof 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.
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CONIFEROUS FOREST

Coniferous Forests are upland fores communities that occur mainly in the conifer-hardwood
forest zone (Fig. 1) but al'so assmall stands on the Paleozoic Plateau in southeastern Minnesota (Fig.
3) and in other parts of the deciduous forest-woodland zone. In general, Red Pine Forest and Jack
Pine Forest occur on dry fire-prone sites, while forests composed of northern conifers (such aswhite
spruce, balsam fir, white cedar, and black spruce) occur on mesic fire-protected sites. White Pine
Forest occurs on sites ranging from wet to dry. In areas prone to fire or other disturbances, aspen
and paper birch trees are common deciduous associates. In fire-protected areas, mesic northern
hardwoods, such as sugar maple, basswood, and yelow birch, are common associates. The tall-
shrub layer ranges from continuous to sparse, and varies locally in composition. The groundlayer
Iscomposed primarily of forest (rather than prairie) herbs, and often feathermosses. Herbs capable
of growing in acid needle litter--such as clintonia (Clintonia borealis)), partridge-berry (Mitchella
repens), and rose twisted-stalk (Streptopus roseus)--and herbs that commonly grow among
feathermosses--such aswintergreen (Gaultheria procumbens), pyrola(Pyrola spp.), and cow-wheat
(Melampyrum linneare)--are characteristic of Coniferous Forests.

The canopy trees of Coniferous Forests sometimes occur in mixtures, but often form relatively
purestands. Thepinesall requirefirefor stand regeneration, however thefireregimediffersamong
the species (see below). White spruce and white cedar are sensitive to fire and occur in areas that
rarely burn. Black spruce is adapted to fire as it has semi-serotinous cones. In extreme northern
Minnesotatrees growing in Black Spruce Bogs readily seed into adjacent burned uplands.

There are six Coniferous Forest community types in Minnesota, recognized primarily by
dominant conifer species and associated fire-regimes:

A, CANOPY MOSHY PINE ...ttt b et be e ne e b.
b. canopy mostly white pine, often mixed with red pine; mesic hardwoods (Appendix 2) often
present as minor components of the canopy; mesi ¢ hardwoods and balsam fir are common in the

understory; habitat dry-meSiCtOMESIC ......cccvveeieriiiiereee e White Pine Forest

b. canopy mostly red pine or jack pine; oak and boreal hardwoods (A ppendix 2) are occasional

canopy associates; habital dry tO dry-MESIC .........ooeeiiriiiiiereee e c.
€. CANOPY <70%0 JACK PINE ....ecveieeecteeie e cteese et Red Pine Forest
€. CanoPY >70% JACK PINE ..cvovveiiciieieeee e Jack Pine Forest

a. canopy mostly white spruce, black spruce, white cedar, or balsam fir ..........cccccovecvvcervecnnenne d.

d. canopy mostly white spruce, black spruce, or balSam fir .........ccccccvevevieiieniese e e.
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e. canopy mostlyblack spruce..........ccoeevrineinennenennen Black Spruce - Feathermoss Forest

e. canopy mostly white spruce or balsam fir ........ccooceveiiiiniinenen Spruce - Fir Forest
d. canopy mostly white cedar ..........cocvvveveninininieee e Upland White Cedar Forest
White Pine Forest

WhitePineForest isadry to dry-mesic coniferousforest present mainly in the conifer-hardwood
forest zone and occasionally in the deciduous forest-woodland zone (Fig. 1). White pine trees
dominatethe canopy. They may be mixed with red pines and hardwoods, especially paper birches.
Stands that originate following fire are often composed almost entirely of even-aged white pines.
In the absence of periodic ground fires, hardwoods and other conifersincrease in and dominate the
understory. Balsamfir, white spruce, and white cedar areimportant inthe understory in northeastern
Minnesota, while southward sugar maple, northern red oak, red maple, and ironwood are important
understory species. Stands of White Pine Forest usually have a moderately developed tall-shrub
layer composed of bush honeysuckle, beaked hazel, mountain maple, round-leaved dogwood, and
downy arrowwood. Prevalent groundlayer herbs include large-leaved aster (Aster macrophyllus),
Canada mayflower (Maianthemum canadense), wild sarsaparilla (Aralia nudicaulis), bunchberry
(Cornus canadensis), and common strawberry (Fragaria virginiana).

White Pine Forest occurs on moister sites--that typically burned lessintensely in the past--than
Red Pine Forest. White pine grows best on moderately wel-drained deep loams and sandy |oams.
In northern Minnesota the best-developed White Pine Forests occur on mesic sites dong lake
margins and lower slopes. In north-central Minnesota, White Pine Forest occurs mostly on glacial
till, while mixtures of white pine and red pine occur frequently on rugged moraines.

WhitePineForestisan early successional community, but islong lasting because white pine may
live for several hundred years and can replace itself by gap-phase reproduction. White Pine Forest
Is a magjor old-growth forest type in Minnesota, although recruitment of white pine into the tree
canopy is greatly reduced in parts of Minnesota (especially the northeast) where conditions are
conduciveto infestation by white pineblister rust. In northern Minnesota, White Pine Forest grades
into Red Pine Forest on drier stes or where thereishigh fire frequency.

There are three recognized sections of White Pine Forest in Minnesota (Southeast, Central, and
Northeast, Fig. 6).

Red Pine Forest

Red Pine Forest occurs in the conifer-hardwood forest zone (Fig. 1) on landforms where fires
arecommon. Theseincludeareasof thin soil over bedrock, and coarse-textured i ce-contact features
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