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Introduction 

This report summarizes the results of studies conducted pursuant to 

a research contract by the College of Forestry, University of Minnesota, 

with the Minnesota Department of Natural Resources entitled J?hase II -

P~at Program Forestry - Plant Corrmunities. 

Objectives of this study as prescribed were as follows: 

1. Survey and assessment of previous studies on peatland vegetation 

types and plant corrmunity associations. 

2. Identification and verification of potential resources conflicts 

associated with peat development; i.e. natural areas, forest products and 

unique plants. 

3. Recommendation of future investigations and info:r:mation acquisition 

for further refinerrent of guidelines for peat develo:pnent. 

The project fonna.t involved an assessment and evaluation of published 

literature and other infonna.tion sources relevant to northern Minnesota's 

peat, vegetation and potential resource conflicts associated with 

possible peatland developnent. 

The study area considered. was primarily, but not exclusively, Foseau, 

Beltrami, lake of the Wood.s, Koochiching, Itasca, Aitkin, Carlton, and St. 

IDuis counties. 

Principal emphasis in the study includes plant corrmunities and their 

relationship to environmental conditions and processes; individual plant 

specie·s and areas of special concern; and the peatland forest resource 

and its current industrial utilization. 
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PHYSICGNOMIC CLASSIFICJ\TION OF PEAT.LANDS 

The developnent of diverse vegetation types in diff~ent areas of a 

peatland is related to the flow, level, and chemistry of groundwater. 

Levels of nutrient ions, oxygen content, and pH of the water supply are 

key factors (Heinselroan, 1963b; 1970). 

Water chemistry tends to Var'f along a gradient. Highest concentrations 

of nutrients are along peatland margins near mineral soil. The concentration 

decreases towards .central rog areas with thick peat accumulations (central 

raised bogs).. Abrupt changes in groundwater chemistry tend to be reflected 

by markedly different vegetation types on the surface .. A gradual gradient 

results in gradual changes in vegetation types. The effect of these vari­

ables is that certain plant communities are clearly identifiable, while 

others can only be divided somewhat arbitrarily along a vegetation continuum. 

Water chemistry can be related to source. Groundwater flowing into 

a peatland from adjacent areas of mineral soil (m.inerotrophic) has a 

different makeup than peatland waters which have originated from direct 

rainfall and have not flOW'ed through mineral soil (orobrotrophic) • The 

degree of ombrotrophy or minerotrophy of peatland waters correlates well 

with the vegetation of the area (Sjors, 1959; Heinselman, 1963b; 1970) • 

Peatlands can be divided into three main physisiognomic classes: l:ogs, 

fens, and swamps. A fourth class, marsh, by definition does not accumulate 

, significant amounts of peat (Jeglum et al., 1974). The classes are defined 

by plant cover, water chemistry, and peat type. 
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Bogs are peat-covered or filled areas with a high water table and 

a surface carpet of rrosses, chiefly sphagnum. The surface is often raised; 

or if it is flat or level with the surrounding wetlands, it is virtually 

isolated from mineral soil waters. Precipitation is the major source of 

. water and nurtients for the l:og surf ace. Surface bog waters and peat are 

u5ually strongly acid and extremely deficient in mineral nutrients. 

Sphagnum species are responsible for the acidic reaction. Oxygen saturation 

is low. Upper peats are usually mainly sphagnum remains, are acidic, and 

undecomposed (Jeglum et al., 1974). Sedges may be present on l:ogs. If a 

tree layer is present, it consists mainly of black spruce (Picea mariana) 

or tamarack (Larix Zarcinia) . Ericaceous species typify the l:og shrub 

layer. Comron shrub species are leatherleaf (Chamaedaphne caZycuZata), 

bog rosemary (And:r1omeda glaucophyZZa) , bog laurel (KaZmia polifoZia) , and 

cranberries (Vacciniwn spp.). 

Fen 

Fens are peatlands with surface layers of poorly to rroderately de­

composed sedge peat. Basal peats are often well decomposed. Sedges are 

the· dominant vegetation, often in association with grasses and reeds. 

SP.hagnum is sul:ordinate or absent. A low to medium height shrub layer 

may be present. Trees are usually restricted to raised strings or islands 

, (Heinselman, 1970) . The water and peat in fens are less acidic than those 

of l:xJgs. Typically, slow drainage occurs through seepage down low gradient 
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slopes (Jeglum et al., 1974). As a result of the slow drainage oxygen 

saturation is low and the mineral nutrient supply is restrictive. 

Swamp 

Swarnps are defined as wooded wetlands where standing or gently flowing 

surface water persists for long pericx:ls. While rrost swa:rrps are dominated 

by trees some are dominated by shrub thickets. The substrate is usually 

waterlogged. The water is circurmeutral to mildly acidic with little or 

no deficiency in oxygen or mineral nutrients. The substrate is a mixture 

of mineral and organic sediment or peat (Jeglum et al., 1974). Swa:rrps are 

typically the rrost minerotrophic peatland type. They are also floristically 

richer than either b::>gs or fens and ma.y be prcx:luctive forests. 

The groundwater characteristics of lx>gs, fens, and swamps are canpared 

in Table 1. Indicator species for each of the water conditions described 

in Table 1 are listed in Table 2. 
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Table 1. Groundwater Characteristics of Bog, Fen, and Swamp. 

Bog: ( ornbrotrophic) 

pH range: 3.1 - 4.2 
' ca cnntent: 0. 8 - 2. 7 ppm 

ca + Mg content: 1.0 - 3.0 ppm 
"corrected conductivity" : :::: 0 

Fen or Poor Swamp: (weak rninerotrophic) 

pH range: 4.3 5.8 
ca content: 3 - 10 ppm 
ca + ~ content: 5 - 13 ppm 

·"corrected oonductivity": 20 - 75 µ.Mhos 

Swamp: (minerotrophic) 

pH range: 5.8 - 7.0 
Ca content: 10 - 25 ppm 
ca + ~ content: 13 - 30 ppm 
"corrected conductivity": 75 - 120 µMhos 

Source: Heinselnlan, 1970. 
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Table 2. Indicator Species of Bog, Fen, and Swarrp Waters. 

Species of Bog Areas (ornbrotrophic) 

Picea mariana 
' Kalmia polifolia 

Chamaedaphne calycuZata 
Eriophorum spp. 
PZezaiozium schreberi 
Sphagnwn fuscwn 

Species of ":poor swamp" or Fen Areas (weak minerotrophic) 

Larix laricina 
Betula pwniZa 
Andromeda gZaucophyZla 
Menyanthes trifoliata 
Iris versico for 
UtricuZaria spp. 
Typha Zatifolia 
Phragmites communis 
Carex lasioca:rpa 

Species of "rich" swamp areas (rninerotrophic) 

Thuja occidentaZis 
Fra:x:inus nigra 
BetuZa papyrif era 
Abies baZsamea 
AZ.nus rugosa 
Cornus stoZonifera 
Rubus strigosus 
Cornus canadensis 
Dryopteris cristata 
Maianthemum canadense 
TrientaZis boreaZis 

Source: Heinselrnan, 1970. 

Rubus pubescens 
Impatiens bifZora 
Coptis trifoUa 
MiteZZa nuda 
Ga lium aparine 
GaZiwn trifolorum 
Caltha palustris 
Clintonia boreaZis 
Linnaea boreaZis 
CaZamagrostis canadensis 
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WETLAND VEGETATIONAL PR:::CESSES 

Minnesota's peatlands are the result of two wetland vegetational 

processes; hydrarch succession and paludification. Hydrarch succession 

is the classic lake-filling sequence as described by Transeau (1903) , 

Cooper (1913), Dachnowski (1924), and others. This process is active in 

the development of sm3.ller l:x::>gs in wet depressions in rroraine areas, out­

wash plains, and on the I.aurentian Shieid. The succession is perceived 

as proceeding from an initial aquatic vegetation stage tCJWards a rrore 

rnesophytic cliroax, with several wetland stages and continuous peat depos­

ition occupying the interim. The hydrarch succession occurs within the 

limits of the wet depression, and adjacent uplands are not subject to 

hydrarch processes. 

Paludification, in contrast, is a process of wetland expansion. The 

wetland may actually m:::>ve up gentle slopes into upland corrrnunities, greatly 

m:xlifying vegetation. This process was only recently recognized in 

Minnesota. HeinseJman (1963b) discussed evidence for paludification as 

an important Fra:ess in Minnesota's Lake Agassiz.area. 

Hydrarch Succession 

The successional stages of a filled lake bog may be described by four 

or five major plant corrmunity types (aquatic + pioneer mat + m:::>ss heath + 

rog forest + upland climax) . On a 1:x::>g intennediate in the succession, the 

stages. are visible in sequence from the bc:>g center to the edge. Variations , 

in environmental factors may suppress one stage or favor another. The 
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general sequence, however, is fairly consistent (Conway, 1949; Gates, 1942; 

Joyal, 1971; Cooper, 1913). Different authors have found variations in 

the actual plant associations to be found at each stage, and the concept 

of ·succession to climax forest is treated differently. Hydrarch stages 

as described by Cooper (1913) on Isle Royale, Conway (1949) in central 

Minnesota, and Gates (1942) in northern lower Michigan are compared (Table 

3) • 

The first vegetation in a pond or lake is, of course, aquatic. The 

pioneer mat is the first community type to establish itself above the 

water's surface. An association dominated by the sedge Carex Zasiocarpa 

is the nost comnon mat-fonrer. Other sedges may be present or the pioneer 

corrmunity may be dominated by nonsedge plants such as cattail (Typha 

iatifolia) or water-willow (Decodon verticiZZatus). The pioneer mat will 

occupy the margin about the remaining open water of the shrinking lake or 

pond. The next comnunity type is the :rross-heath or rross-shrub type. The 

typical association is dominated by leatherleaf with sphagnum rross ground 

cover. Other heath species are corrrnonly present, including 1:og rosemary 

and cranberries or blueberries (Vaccinium spp.).. A transitional association 

may precede the :rross-heath in its invasion of the pioneer rna.t. The tran­

sition is characterized by invading Sphagnum subsecundum or Sphagnum recurvum, 

and cranberries (Vaccinium macrocarpon or oxycoccos). 

The noss-heath may be followed by a high l:og shrub comm.mity (Gates, 

1?42) or may be invaded directly by the 1:og forest (Conway, 1949). The 

rross-heath may develop a high shrub COITlfXJnent in its mature stages. This 
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Table 3. Hydrarch Su9cession of Plant Conmunities as {):;scribed by Three Authors. 

Lake Aquatics 

Pioneer Mat 

M3t-Ileath 
Transition 

MJss-Heath 

High lX>g 
Shrub 

Bog Forest 
Invasion 

Bog Forest 
I:X:minant 

ClinB.x 
Dominant 

Central Minnesota 
(Conway, 1949) 

Carex lasiocarpa 

Typha latifolia 
Decodon verticillatus 
Carex prairea 

Vaccinium macrocarpon 
Sphagnum subsecundwn 
Andromeda glaucophylla 
Aulacomnium pa!ustre 

Chamaedaphne calyculata 
Sphagnum recurvwn 
Sphagnum mage l lanicwn 

Be tu la pumi la 

Larix laricina 

Picea mariana 
Thuja occidentalis 

Picea mariana* 
Abies balsamea 

* Not considere:l distinct 

Northern IDwer Michigan 
(Gates, 1942) 

Menyanthes trifoliata 
Sagittaria latifolia 
Carex lasiocarpa 

Chamaedaphne calyculata 
Sphagnum sp. 

Nemopanthus mucronata 
Alnus rugosa 
Betula pumila 
Salix pedicellaris 
Aronia spp. 

Larix laricina 

Picea mariana 
Thuja occidentalis 

Thuja occidentalis 

Isle Royale 
(Ccoper, 1913) 

Menyanthes trifoliata 

Carex Utriosa 

Sphagnum* 
invasion· 

Sphqgn:wn spp. 
Chamaedaphne 
Andromeda 

Ledum-Sphagnwn 

Lari ix 

Picea mariana 

Abies, Betu.la 
Picea canadensis 

Carex lasiocarpa (or) 
Sci1"pus ce spi tosus 

no Sphagnum* 

Chamaedaphne 
And1"omeda l/ 
Alnus incana-

Larix 

Thuja occidentalis 

A~ies, Betula . 21 Pi.cea canaclensi.s-

Y Alnus incana = Alnus rugosa (Du Roi) Spreng 

Y Picea canadensis = Picea glauca (M:Jench) Voss 

l..D 
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is likely to be bog birch (Betula pwnila} and willow ($alix pedicellaris 

or other Salix spp ~ ) • Alder (A lnus sp. ) may be present if nutrients are 

sufficient and pH is not too low. 

, The pioneer tree species to invade the rross-heath or high bog shrub 

is aJ..rcost always tamarack. Tamarack establishes a zone of dominance, and 

in turn is invaded by black spruce or northern white-cedar (:rhuja 

oacidentaUs) • Eventually, tamarack reproduction is shaded out and the 

lx>g forest dominant is either Picea or ThUJ·a. 

It is unclear what the nature of the ultllnate climax of this succession 

is,· or even if the concept of a mesophytic climax should apply to l:ogs. 

Gates (1942) sees an association dominated by northern white-cedar as the 

eventual climax for boggy areas in lower Michigan (Table 3) • He predicts 

the ultimate elimination of the bog altogether by upland vegetation. 

Conway (1949) finds black spruce to be the m:>st cormon bog forest dominant, 

with northern white-cedar dominant in a few areas, and some situations of 

codorninance. The upland climax of this area (central .Minnesota) is the 

rnaple-ba.sswocx:l forest. It is considered to be unlikely that maple-basSMXX:l 

will occupy the bog sites, and instead, the possibility of a balsam fir 

(Abies balsamea) dominated coniferous climax is suggested as the eventual 

climax for bog sites. Cooper (1913) on Isle Royale sees all successional 

p.ro~esses as leading to a balsam fir, paper birch (BetuZa papyrifera) and 

white spruce (Picea gZauca) dominanted climax (Table 3) • 

A- comrrn.m.ity type which is directly the result of environmental influ-

ences rather than successional direction is sometimes found at the edge of 

the filled-lake depression (Cooper, 1913; Conway, 1949). This marginal 
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fen is variable in its plant associations, but often has an abundance of 

" speckled alder (Alnus rugosa) and ba.siphilous sedges such as Carex riparia 

and Carex stricta. Well developed marginal fens may have a tree cornp:ment 

of black ash (Fra.xinus nigra) (Conway, 1949). 

The marginal fen is the result of the influence of waters draining 

. from the adjacent uplands into the bog. Near neutral in pH and relatively 

well-supplied with nutrients, the upland waters produce a zone of greater 

minerotrophy, and rrodify acidic bog water in the irrmediate area to a rrore 

neutral pH (Conway, 1949). 

The typical sequence of peat layers fanned by the hydrarch succession 

begins with aquatic peat in contact with mineral soil. Aquatic peat is 

over laid by reed-sedge peats deposited by the sedge mat stages. The reed­

sedge layer grades into peats with greater rross and wcxx1 content towards 

the surface (forest peats) . Surface vegetation is typically a bog forest. 

Paludification 

Paludification processes and developnent of sphagnum dominance in 

the large peatlands of the Lake Agassiz area have built a different peat 

sequence. Heinselroan (1970) mapped peat stratigraphy in the Myrtle Lake 

region in eastern Koochiching County. Small depressions in the under­

laying lake bed show aquatic peat, topped by reed-sedge peat. This is 

typical of a beginning hydrarch succession. However, rrore sampling points 

·' showed that the sedge fens centered on these smaller depressions expanded 

outwards. The gentle terrain, impermeable nature of the lacustrine soil, 

and drainage patterns allowed radial fen expansion. Deposition of sedge 
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peats slowed surface.water flow and created wet areas just upslope of the 

advancing sedge fen. In this way the fen increased in area. 

The expansion of sedge fen is linked to a period of warm, dry climate 

beginning about 8000 years ago. Al:x:mt 5000 years ago, develoµnent of a /' 

copler and wetter climate allowed invasion of the fen by bog conifers. ' 

.Swamp forests expanded upslope from the fen areas, building basal forest 

peats in areas roughly centered on the fens. 

This process was revealed by the concentric nature of the basal peat 

types which underlay the peatland today (Heinselman, 1963b; 1970). Ex­

pansion by paludification, first by sedge fen and later by swamp forest, 

has been the process resp::msible for the large size of the .Myrtle lake 

peatland. A similar course of development probably occurred in the other 

large peatlands in the Agassiz basin. 

The svrcunp forests were, in turn, rrodified and displaced in areas by 

sphagnum l'OC)SS. Invasion by sphagnum in turn led to the develop:nent of 

raised bogs. Accumulations of sphagnum peat has been accompanied by rising 

water tables and t.irnber site deterioration (Heinselman, 1963b). 

Raised rog developnent at Myrtle Lake was initiated by two events. 

Progressive climate change had increased noisture sufficiently to favor 

sphagnum growth; and headwater erosion by a local stream changed water 

flow patterns, developing a water table divide in the northern part of the 

peatland. This reduced the flow of mineralized water from adjacent uplands 

into the divide area, shifting groundwater chemistry towards dependence on . 

rainfall--ombrotrophy. The decreased nutrient levels of ornbrotrophic waters 

'.._ 
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selectively favor sphagnum rrosses. The invading sphagnum flourished, 

and raised tog development began (Heinse.lrna.n, 1970) • 

Sphagnum invasion at Myrtle Lake began aJ:x:mt 2700 years ago. The 

oldest sphagnum peats of other raised bogs of the Agassiz basin date from 

2000 to 2500 years old (Heinselman, 1963b}. 
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VEGETATION TYPES 

A wetland classification system was devised by Jeglurn et al. (1974) 

for a large peatland region of southern Ontario. Fox et al. (1977) rrodified 

the Jeglurn system, defining physiognorni.c classes and associated dominant 

vegetation more recognizable from aerial photographs of the Lake Agassiz 

rt?gion of Minnesota. Various authors writing on peatland vegetation, de­

scribe plant carmunities on the basis of floristics. These corrmunity types 

can be fit within the coarser uni ts of the Fox-Jeglurn system. This system 

with some m:xlifications in terminology, has been adopted as a frarne'WOrk 

for this rer:crt. 

Peatland vegetation studies indicate that moisture and nutrient regimes 

are the two main factors controlling species distribution and vegetational 

patterns (Jeglum, 1971). Thus, plant conmunities can often be used to in­

dicate moisture and nutrient regimes of the peatland environment. 

The method of synecological coordinates (J3akuzis, 1959; 1967) was used 

to show the distribution and interrelationships of vegetation types on 

rnoisture and nutrient axes (Fig. l} . 'Ihis methcxl is based on the premise 

that moisture, nutrient, heat, and light regimes to which each plant in a 

corrmunity resr:cnds are measured indirectly by the presence of the plants. 

The comnunity synerological coordinates are simple averages of all species 

coordinates present in the corrmuni ty. Each dot in Figure 1 marks a coordi-

, na.te r:csition representing relative levels of peatland moisture and nutrients 

for a given comnunity. The corrmunity coordinates were computed fran plant 

sites of lowland studies by Bakuzis, 1959; Heinselrran, 1970; Hansen et al., 
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1973; Kratz, 1977; and Kunnis et al., 1978. I.Dcations of these study 

areas and others are shown in Figure 2. The vegetation types were de­

lineated based on the criteria outlined by Fox et al., 1977 and Jeglum 

et al., 1974. There is a considerable overlap of vegetation types in the 

ed?phic field (fig. 1) because these vegetation types are based largely on 

.dominant plant cover while the plant community locations in the edpahic 

field are based on all plants present in the corrmunity. Furtherrrore, only 

rroisutre and nutrient axes are considered here. If light and heat coordi­

nates were used, further separation ~uld be possible. Figure 1 illustrates 

the range of nnisture and nutrient intensity levels of each vegetation t:ype 

and how each vegetation type relates to others. 

Treeless Bog 

Treeless (open) bogs are dominated by sphagnum heath, usually on lower 

slopes of raised rogs. Heinselman (1970} describes the terrain as wet and 

soggy with a cover of large "pillows'' of Sphagnwn fuscum, which is essenti­

ally continuous. The peat layer is 10-25 feet thick. A half shrub layer 

of Chamaedaphne,, Kalmia,, and Vaccinium oxyooccos is typical. The only 

trees are black spruce and an occasional tamarack covering up to five per­

cent of the area. Heinselman (1970) calls this vegetation type Sphagnum­

l~atherleaf-Ka1mia-spruce heath and a plant list from the Myrtle Lake peat­

land study area in Koochiching County, characterizing this vegetation type 

- follows: 



Trees 

Picea mariana 
Larix Zaricina 

Half Shrubs, Vines 

An~omeda glaucophylla 
Chamaedaphne calyculata 
Kalmia polifolia 
Ledwn groenlandicum 
Vacciniwn oxycoccos 
Vaccinium vitis-idaea 

var. minus 

Wocded BCXJ 
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Forbs 

Sarracenia purpurea 
Smilacina trifolia 

Grasses, Sedges 

Carex spp. 
Eriophorum spp. 

!vbsses, Lichens 

Cladonia spp. 
PZeurozium spp. 
Sphagnum magellanicum 
Sphagnwn spp. 

This vegetation type is an open, stunted black spruce forest (nuskeg) 

very comrron on sphagnum peatlands in northern .Minnesota and Canada. Fox 

et al. (1977) defines mllskeg as having 5 to 25 percent tree cover. Black 

spruce dominates with an occasional tamarack. The poorest sites are open, 

and 100-year old spruce may be less than 20 feet tall (Heinse.lrnan, 1963b; 

1970; Kratz, 1977). Denser stands are found in topographically oriented 

groves on crests and upper slopes of raised bogs. Sphagnum humnocks have 

S. fuscum or S. capillaceum and S. magellanicwn or S. patustre and S. recurvwn 

occupying hollows. Feather rrosses appear in stands that are dense enough. 

The sphagnum humrrocks are covered with a heavy low shrub layer of Chamaedaphne,, 

Kalmia,, Ledum,, and And.romeda. Heinselrnan (1970) indicates that this type 

(Sphagm:rrn-black spruce-leatherleaf) merges gradually with Sphagnum-leather-

,. leaf-Kalrnia-spruce heath (treeless l:og) along slopes of raised togs. Tran­

sitions to pcx:>r swamp forest (\\IOOCled fen) are usually abrupt. Wooded 1:og 

also merges gradually with black spruce-feather noss type or may become 
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what Fox et al. (1977} calls spruce-raised l:x::>g type, a mixture of swamp --
spruce and muskeg types or a black spruce-sphagnum forest with tree cover 

over 25 percent. A plant list of the w:::>oded l:og community, Piceto-

Chafnaedaphnetwn) as described by Janssen (1967) in Koochiching County, 

fo).lows: 

Trees 

Picea mariana 

Half shrubs, Vines 

Andromeda glaucophylla 
C'hamaedaphne calyculata 
Kalmia polifolia 
Ledwn groenlandicwn 
Oxycoccus quadripetalus 

Treeless Fen 

Forbs 

Sarracenia purpurea 
Smilacina trifolia 

Grasses, Sedges 

Eriophorwn gracile 

M:>sses, Lichens 

Sphagnwn spp. 

Treeless (open) fen is characterized by a dense layer of graminoids. 

Sedges are the usual dominants, but grasses are common. Forbs are some-

tirtes conspicuously associated with graminoids. The mosses are usually 

of the brown moss group. IDw slu..-ubs can be present with relatively low 

cover. The underlying peat ranges from rroderately to poorly decanposed 

and nutrient status from eutrophic to oligotrophic. The water table is 

usually at the soil surface (Jeglum et al., 1974). The following example 

from St. I.Duis Cou.rity (Kurmis et al., 1978) has some marsh characteristics 

as indicated by the presence of Typha Zatifolia) Carex rostrata) Scirpus 

cyperinus) and others: 



Shrubs 

, Forbs 

Sal.ix candida 
Salix disco Zor 
Salix serrissima 

Acorus calamus 
Campanula uZiginosa 
Ceratophyllum echinatum 
Cicuta bulbif era 
Epilobium ZeptophylZum 
Ga lium tri fidum 
Iris versico Zor 
Liparis Zoese Zii 
Lycopus uniflorus 
Lysimachia thyrsiflora 
Polygonum carrphibium 

Wooded Fen 
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Forbs (cont.) 

Polygonum hydropiperoides 
Potentilla paZuatris 
Rumex sp. 
ScuteZZaria epiZobiifoZia 
ScuteZZaria ZaterifZora 
Typha ZatifoZia 

Grasses, Sedges 

Carex lasiocarpa 
Carex rostrata 
Carex sp. 
Eriophorum sp. 
Scirpus cyperinus 
Sparganium eurycarpum 

Ferns, Fern Allies 

Equisetum fluviatile 

This vegetation type could be characterized as nearly pure, open stands 

of stunted tamarack. According to Fox et al. (1977) the tree cover ranges 

from 5 to 25 percent. Bog birch is the dominant tall shrub species. 

Chamaedaphne calyculata and Andromeda glaucophyZZa are usually the :rrost 

conspicuous species in the low shrub layer. HmrmJcks of sphagnum are com-

mon. Menyanthes trifoliata and Utricularia occupy pools between the hum-

mocks. WoOO.ed fen (poor swamp forest) occurs as a wide zone downslope from 

rich swamp forest and transitions between the two are usually gradual 

(Heinselman, 1970). However, transitions to treeless l:og and muskeg (wooded 

, bog) types are usually abrupt. Heinselman's (1970) description of poor 

swamp forest seems to characterize rather well the floristic composition 

of wooded fen: 



Trees 

Larix laricina 
Picea mariana 
Thuja occidentalis 

, Shrubs 

Betula pwnila 
Lonicera villosa 
Rhamnus alnifolia 
Salix candida 
Salix pedicellaris 
Salix spp. 

Half Shrubs, Vines 

Andromeda glaucophylla 
Chamaedaphne calyculata 
Gaul theria hispidu la -
Kalmia polifolia 
Ledwn groenlandicwn 
Myrica gale 
Vaccinium oxycoccos 
Vaccinium vitis-idaea 

var. minus 

Forbs 

Arethusa bulbosa 
Aster junciformis 
Cornus canadensis 
Cypripedium spp. 
Drosera rotundifolia 
Galium labradoricum 
Habenaria dilatata 
Iris versico lor 
Menyanthes trifoliata 
Potentil la palustris 
Rubus acaulis 
Rubus pubescens 
Sarracenia purpurea 
Scutellaria galericulata 
Smilacina trifolia 
Typha latifolia 
Utricularia spp. 
Viola renifolia 
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Grasses, Sedges 

Carex lasiocarrpa 
Carex limosa 
Carex li vida 
Carex oligosperma 
Carex spp. 
Eriophorwn spp. 
Phragmites communis 
Rhynchospora alba 
Sch?uchzeria palustris 

Ferns, Fern Allies 

Equisetum fluviatile 
Thelypteris palustris 

M'.)sses, Lichens 

Pleurozium schreberi 
Polytrichum spp. 
Sphagnum fuscum 
Sphagnum magellanicum 
Sphagnum spp. 
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String Fen and Bog 

The string fen or ribbed bog complex as defined by Fox et al. (_1977) 

is a physiognornic group or landscape type. Floristically, ridges of these 

areas are sites of bog shrubs and sphagmrrn nosses, and may be dominated by 

~ack or white-cedar (Heinselman, 1970) • Less conspi~ous ridges are 

.slightly elevated graminoid areas (Hofstetter, 1969), sometimes with l::og 

birch and other shrubs. The hollows between the ridges are the site of 

aquatic and, semi-aquatic plants such as buckbean (Menyanthes trifoliata) 

bladde:rvJOrts (Utricularia spp.) and sedges such as Carex limosa and Carex 

livid.a. 

A plant list fran a cedar string bog and fen vegetation type of Myrtle 

Lake peatland study area in Koochiching County (Heinselman, 1970) illustrates 

this complex: 

Trees 

Thuja occidentalis 
Larix laricina 
Picea mariana 

Shrubs 

Be tu la pwni la 
Lonicera villosa 
Rhamnus alnifolia 
Salix spp. 

Half Shrubs, Vines 

Andromeda glaucophylla 
Chamaedaphne calyculata 
Kalmia polifolia 
Ledum groenZandiaum 
Vacciniwn oxycoccos 
Vacciniwn vitis-idaea 

· var. minus 

Forbs 

Arethusa bulbosa 
Aster junciformis 
Drosera rotundifolia 
Iris versico Zor 
Menyanthes trifoliata 
Potentilla palustris 
Rubus acaulis 
Sarracenia purpurea 
Smilacina trifolia 
Typha latifolia 
Utricularia spp. 

Grasses, Sedges 
Carex ·iasiocarpa 
Carex limosa 
Carex li vida 
Carex spp. 
Eriophorum spp. 
Phragmites corrorrunis 
Rhynchospora alba 



Grasses, Sedges (cxmt. ) 

Scheuchzeria palustris 
Scirpus hudsonianus 

Ferns, Fern Allies 

Equisetum fluviatile 
Thelypteris palustris 
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MJsses, Lichens 

Pleu:riozium schreberi 
Polytrichum spp. 
Sphagnum mageZZanicum 
Sphagnum spp. 

Another peatland feature is the occurrence of islands of rog forest, 

separated by fen areas. The islands are either small and dominated by 

tamarack or black spruce, or are larger with black spruce l::og forest: on 

the ITErgins and stunted muskeg in the center (Hofstetter, 1969; Heinselman, 

1963b, 1970) . The smaller islands are typically in large fens such as those 

near Upper Red Lake. These islands range from about 20 x 50 ft. to 50 x 

500 ft. with the major axis parallel to the general water flow (Heinselrnan, 

1970). Older trees (either tamarack or black spruce) are clustered in the 

upstrea"'TI "head" of the island. The tapered downstream "tail" of the island 

is occupied by shrubs, sphagnum hurrrrocks and seedlings and saplings of 

tamarack of black spruce on the higher hurmocks (Hofstetter, 1969). Griffrn 

(1975) studied a tamarack forest, brush tail and sedge fen vegetation type 

in Upper Red Lake area, Beltrami County. The species composition of this 

complex follows: 

Trees 

Larix Zaricina 

Shrubs 

Betula pumila 
Lonicera viZZosa 
Salix pediceZZaris 

Half Shrubs, Vines 

And,romeda gZaucophyZZa 
Chamaedaphne calyculata 
Ledum groenlandicum 
Rubus acaulis 
Vaccinium oxycoccos 



Forbs 

Calla pa lus tl•is 
Campanula aparinoides 
Drosera intermedia 
Drosera rotundifoZia 
Epilobium palustre 
Galiwn labradoricWJ7 
Hypericwn virginicum 
Lysimachia thyrsiflora 
Menyanthes trifo Uata 
Potentilla palustris 
Sarracenia purpurea 
Smilacina trifolia 
Stellaria longifolia 
Typha latifolia 
Utricularia intermedia 
Utricularia minor 
Viola bland.a 

Swamp Shrubs 
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Grasses, Sedges 

Carex disperma 
Carex interior 
Carex lasiocarpa 
Carex sp. 
Eleocharis sp. 
Phragmites communis 
Rhynochospora alba 
Scheuchzeria paZustris 
Triglochin maritima 

Ferns, Fern Allies 

Dryopteris theZypteris 

.r--bsses, Lichens 

Sphagnum spp. 

Tall shrubs fonn the dominant plant cover, but there is a wide range 

of vegetative characteristics among the plant communities of the swamp 

shrub (thicket) type. This reflects a wide range of nutrient conditions 

(Figure 1) • Swamp shrub :i;:osi tion in the edaphic field in te:rms of moisture 

is between swamp hardwoods and swamp conifers and treeless fen communities 

(Figure 1) . Leading dominants are A'lnua rugo8a., Salix spp. _, Cornus stolonifera_, 

and BetuZa pumila. A few scattered tamarack, paper birch or other trees 

may be present. Half shrub and herb vegetation varies from one site to 

another depending on nutritional status of the site and shrub density. A 

plant list of the swamp shrub comnunity, Cariceto--Betuletum pumilae_, de­

,. scribed by Janssen (1967) in Clearwater County, follows: 



Trees 

Larix Zaricina. 

Shrubs 

Alnus rugosa 
Betula pwnila 
Ribea triste 
Salix candida 
Salix gracilis 
Salix interior 

Forbs 

Aster junciformis 
Calla palustris 
Campanula uliginosa 
Cicuta bulbifera 

SWarnp Hardwocds 
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Forbs (cont.) 

Epilobium Zeptophyllum 
Eupatoriwn maculatum 
Galiwn labradoricum 
Lysimachia thyrsiflora 
Potentilla palustris 
Stellaria longifolia 

Grasses, Sedges 

Carex diandra 
Carex hystricina 
Carex rostrata 

Ferns, Fern Allies 

Dryopteris thelypteris 

The major type in this group consists of black ash forest with 

American elm (Ulmus americana) , balsam poplar (Populus balsamifera) , white-

cedar and balsam fir as minor associates. It occurs on marginal peatlands 

forming a transition to upland sites. The typical soil is poorly drained 

sedge peat of varying depth. The nutritional status is high as compared 

to swamp conifer types (Fig. 1). Tall shrub cover is sparse, and the 

ground vegetation layer is dense and rich in species diversity. A plant 

list of this type from a study area in Voyageurs National Park, St. !Duis 

County (Kumlis et al., 1978) follows: 



Trees 

FPaxinus nigPa 
Abie s ba is am ea 
Picea glauca 
Thuja occidentalis 
Ulmus amePicana 
BetuZa papyPifePa 
Populus baZsamifePa 

Shrubs 

AceP spicatum 
CoPylus coPnuta 
LonicePa canadensis 
PPunus viPginiana 
Ribes amePicanum 
Ribes oxyacanthoides 
Rib es tPis te 
Viburnum tPiZobum 

Half Shrubs, Vines 
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PaPthenoaissus quinquefolia 
Rubus strigosus 

Forbs 

Actaea Pub-Pa 
AmphicaPpa bPacteata 
APalia nudicauZis 
Aralia Pacemosa 
Arisaema atPoPubens 
AsaPum canadense 
As teP umbe Z latus 
Caltha palustPis 
Cicuta bulbifepa 
CiPcaea alpina 
Epilobium glandulosum 
Fraga-Pia viPginiana 
Galium asp-Pe llwn 
Galium tPifloPum 
Geum Pivale 

Forbs (cont.} 

Babena-Pia psycodes 
Impatiens capensis 
Lycopus unifZoPUs 
Lysimachia tePPestpis 
Lysimachia thyPsifloPa 
Maianthemum canadense 
Mentha aY'Vensis 
Mitella nuda 
0Pchis Potundifolia 
OsmoPhiza claytoni 
Ranunculus pensylvanicus 
Rubus pubescens 
Sanicula maPilandica 
ScutellaPia latePifloPa 
Trientalis boPealis 
Viola sp. 

Grasses, Sedges 

CaPex gPacillima 
CaPex intumescens 
CaPex sp. 
Cinna Zatifolia 

Ferns, Fern Allies 

AthyPium filix-femina 
Botychium viPginianum 
Dryopteris disjuncta 
Dryopteris spinulosa 
Equisetum aPvense 
Equisetum sylvaticum 
Matteuccia stPuthioptePis 

var. pensyZvanica 

M:>sses, Lichen 

Mnium sp. 
Ptilium sp. 
Rhitidiadelphus tPiquetPus 
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swamp Conifers 

This broad group is usually sul::xlivided into white-cedar, tamarack, 

and black spruce swamp forests depending on the principal dominant species. 

It merges with mixed conifer-deciduous forests of mineral soils along the 

peatland margins and with p:::>ar swamp forest towards the interior (Heinselman, 

1970) . The nutritional relationships of different swamp conifer types are 

shown in the edaphic field (Fig. 1) • 

White-cedar Forest 

This type usually occurs as relatively small pure stands in drainage-

ways where good supplies of nutrients and oxygen are available in the seep-

age waters. White-cedar is also found as a low tree beneath scattered and 

taller black spruce. Balsam fir, pa:per birch, black ash are minor associates. 

Abundance of s:peckled alder, half shrubs, forbs and grarninoids varies with 

stand density. A plant list from a study area in Koochiching County 

(Janssen, 1967) characterizes this type: 

Trees 

Thuja occidentaZis 
Picea mariana 
Abies halsamea 
F1')axinus nigra 

Shrubs 

Alnus rugosa 
Cornus stoZonifera 
Rhamnus alnifoZia 

Half Shrubs, Vines 

Oxycoccus quadripetalus 
Rubus pubescens 

Forbs 

Aster puniceus 
Bidens cernua 
Caltha paZustris 
Cicuta bulbifera 
Coptis groenZandica 
Conius canadensis 
EpiZobium gZandulosum 
Impatiens capensis 
Linnaea boreaZis 
Lycopus americanus 
Lycopus uniflorus 
Mitella nuda 
Scutellaria epiZobiifolia 
Smi lacina tl')ifo Zia 



Grasses, Sedges 

Calamagrostis car~densis 
Carex disperma 
Carex interior 
Glyceria striata 

Tamarack Forest 
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Ferns, Fern Allies 

Dryopteris thelypteris 

M:>sses, Lichens 

Sphagnum ap. 

This type is characterized by a good-growth, closed forest of tamarack 

as distinguished from the stunted-growth open tamarack stands in the wcx:xled 

fen (J?CX)r swamp forest) type. Tamarack swamps are floristically rich and, 

except for the dominant tree species, can be ecologically similar to swamp 

shrubs, black spruce - alder, and white-cedar types (Fig. 1). A plant list 

of a tamarack comm.mi ty in Beltrami County illustrates the species cornposi tion 

of this type (Bakuzis, 1959) : 

Trees 

Larix laricina 
Abies balsam ea 
Betula papyrifera 
Thuja occidentalis 
Ulmus americana 

Shrubs 

A Znus rugosa 
Betula pumila 
Cornus stolonifera 
Corylus corriuta 
Lonicera canadensis 
Lonicera oblongifolia 
Ribes americanum 
Ribes hirte'llum 
Salix discolor 

Half Shrubs, Vines 

Parthenocissus inserta 
Rubus strigosus 

Forbs 

Aster novae-angliae 
Caltha palustris 
Campanula aparinoides 
Circaea alpina 
Eupatorium maculatum 
Fragaria virginiana 
GaUum trifidum 
Galium triflorum 
Geum sp. 
Impatiens capensis 
Linnaea borealis 
Lysimachia thyrsiflora 



Forbs (cont.) 

Mentha arvensis 
Mite l la nuda 
Potentilla paZustris 
Pyro la secunda 
Rubus pubescens 
Smilacina trifolia 
Stellaria longifolia 
Trientalis borealis 
Typha Zatifolia 
Viola renifolia 

Black spruce - alder forest 
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Fems , Fem Allies 

Athyrium filix-femina 
Botrychium virginianum 
Cystopteris bulbifera 
Dryopteris cristata 
Dryopteris spinufosa 
Equisetum palustre 

M::>sses·, Lichens 

Dicranum sp. 
Mnium sp. 
Pleurozium schreberi 

This type usually has a conspicuous speckled alder layer in the under-

grCMTt.h but can also be rich in other shrubs. A rich herbaceous flora is 

the other distinguishing feature and several grasses, sedges and ferns are 

typical. M:>sses are less abundant than in other black spruce types. 

Sphagnum spp. create loose hurnm:>cks, especially around alder clumps. 

Pleuroziwn schreberi and Dicranum carpet the hurnrrocks around the bases of 

trees (Heinselrnan, 196 3b) . Tamarack and white-cedar may be corrponents of 

the tree layer. These mixtures often mark a transition fran black spruce 

to white-cedar and tamarack types. The black spruce stands are of good 

quality but are frequently understocked (Heinselman, 1963b} • A plant list 

featuring this type is from the Lake of the Woods County (Kratz, 1977) . .It · 

has the characteristic components of black spruce - alder type except for 

speckled alder: 

Trees 

Picea mariana 
Larix laricina 
Thuja occidentalis 

Shrubs 

Amelanchier sp. 
Cornus stolonifera 
Lonicera oblongifolia 



Shrubs (cont.) 

Lonicera viltosa 
Rhamnus alnifolia 
Satix spp. 

, Half Shrubs, Vines 

Andromeda glauaophylla 
Ledwn groenlandicwn 
Ruhus pubesaens 
Rubus strigosus 
Vacainiwn oxyaoaaos 
Vaaainiwn vitis-idaea 

var. minus 

Forbs 

Aster junaiformis 
Campanula aparinoides 
Che 'lone g labra 
Cop tis tri f o Zia 
Corraus aanadensis 
Cypripediwn spp. 
Drosera rotundifolia 
Epilobiwn striatum 
Galium Zabradoriawn 
Galium triflorum 
Haberzaria dilatata 
Linnaea borealis 
Listera aordata 
Lysimaahia thyrsiflora 

Black spruce - Feather moss forest 
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Forbs (cont.) 

Maianthermun carzadense 
Mitella nuda 
Petasites sagittatus 
fotentiZZa palustris 
Pyrola spp. 
Sarraaenia purpurea 
Smilaairza trifolia 
Trientalis boreaZis 
Viola sp. 

Grasses, Sedges 

Carex spp. 
Eriophorum spp. 
Gramineae 

Ferns, Fern Allies 

Equisetum.fluviatile 
Thelypteris palustris 

M:)sses, Llchens 

Diaranwn sp. 
Pleuroziwn sahreberi 
Polytriahum spp. 
Sphagnum spp. 

This type is mature black spruce forest. Trees are tall, dense and 

nearly even-aged. I.ow shrubs are sparse. Beneath sma.11 openings in the 

tree canopy are a few Ledum groenlandiawn~ Vaaainiwn spp. and Gaultheria 

hispidula. A continuous moss carpet of Pleurozium sahreberi~ other feather 

rrosses; and patches of sphagnum are typical of this swamp conifer forest. 

This community is the principal black spruce pulpwood resource of Minnesota 



31 

(Heinselman, 1963b, 1970). According to Heinselman (i970) this type merges 

upslope gradually with sphagnum-black spruce-leatherleaf bog (black spruce-

sphagnum, \VOC>Cled bog) and downslope it may merge with' rich swamp forest 

(black spruce - alder forest) . Figure 1 shows the edaphic relationships 

of ,this type to black spruce - alder and black spruce - sphagnum types 

occupying an intennediate J?OSi tion. A plant list from the Myrtle lake 

peatland study area in Koochiching County (Heinselrnan, 1970) characterizes 

this forest type: 

Trees 

Picea mariana 
Larix Zaricina 

Half Shrubs, Vines 

Forbs 

An<i:Pomeda glaucophylla 
Chamaedaphne calycuZata 
GauZtheria hispiduZa 
KaZmia poZifoZia 
Ledum groenlandicwn 
Vaccinium angustifolium 
Vaccinium rrryrtiZZoides 
Vaccinium Oxycoccos 
Vaccinium vitis-idaea 

var. minus 

Sarracenia purpurea 
Smilacina trifoZia 

Black spruce - Sphagnum Forest 

Grasses, Sedges 

Carex spp. 
Eriophorum spp. 

Ferns, Fern Allies 

Lycopodium annotinum 

MJsses, Lichens 

CZadonia spp. 
Dicranum rugosum 
Hy Z.Ocomium sp lendens 
PZeur>ozium schreberi 
Polytrichum spp. 
Sphagnwn fuscum 
Sphagnum magellanicum 
Sphagnum spp. 

A sllnilar type in the Fox et al. (1977} system is black spruce - raised 

bJg ~fuich includes areas that are too fine to be mapped into vegetative corn-

J?Onents at a scale of 1:24000. It represents a mixture of black spruce -
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feather rross and wooded tog (muskeg) types. As delineated in the edaphic 

field (Fig. 1), conmunities in the black spruce - sphagnum type show over 

25 percent tree cover and rrore than 75 percent sphagnum cover. The nutrient 

levels of these comnunities are similar to those of \\DOded and treeless 1x>g 

types, however, there is a trend towards drier site conditions with increased 

stand density (Fig. 1). A species list of a black spruce 1x>g forest in 

Cook County (Dean, 1971) follows: 

Trees 

Pieea mariana 
Larix l.ariei na 

Shrubs 

Alnus rugosa 
Be tu la pumi la 

Half Shrubs, Vines 

Chamaed.aphne eaZyeuZata 
GauZtheria hispiduZa 
KaZmia poZifoZia 
Ledum groenZandieum 
Vaeeinium angustifoZiwn 
Vaeeinium myrtiZZoides 
Vaeeinium oxyeoeeos 

Forbs 

Listera eord.ata 
Menyanthes trifoliata 
Sarraeenia purpurea 
SmiZaeina trifoZia 

Grasses, Sedges 

Carex paueifZora 
Carex paupereuZa 
Carex trisperma 
Eriophorum spissum 

r.bsses, Lichens 

PZeurozium sahreberi 
PtiZium erista-eostrensis 
Sphagnum spp. 



33 

UNIQUE PIANT SPECIES AND AREAS 

Of concern in peatland preservation is the presence of any unique, 

rare, or uncomrron plant species and corrmunities. The extensive peatlands 

of northern Minnesota contain areas still relatively undisturbed by human 

activity. Peatland flora have developed patterns and associations under 

natural influences since the last ice age. It is desirable that unique 

plant species and oorrmunities native to.our :r;::eatlands be preser-Ved. This 

section is devoted to a review of those species considered to be of special 

interest. 

Species Categories 

Several references have been consulted as the primary sources of in­

formation as to the relative degree of rarity of plant species including 

Ivbrley (1972) , Ivbyle (1973 and 1975) , and Smithsonian Institution (1975) . 

The terminology describing relative rarity is not standardized arrong authors 

and public .agencies. The following system from M:Jyle (l973 and 1975) was 

found :rrost useful; 

Endangered: Those species in danger of extinction in Minnesota within 

the immediate future. 

Threatened: Those species which could become endangered in Minnesota 

in the foreseeable future but not necessarily throughout their entire natural 

range. 
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Rare: Those species or subspecies which are rare, unconm:m, or local 

in Minnesota, but not necessarily so over their entire natural range. Such 

species are not, as far as is known, endangered. Rare is a geographic term 

as opposed to endangered, which is a genetic tenn. 

Meri ts ·Special Consideration: A species or subspecies which, because 

of its recognized status and value and because of general appreciation by 

the public, is of exceptional interest. Such a species therefore rrerits 

special ronsideration in DNR programs. Examples include the loon, timber­

wolf, and showy lady's-slipper. Endangered status is not implied. 

Status Changing: Species so listed are probably less abundant than 

formerly, but are neither endangered nor rare. Status ·and abundance should 

be watched, nore info:rrnation gathered, and protection or special management 

given if this proves necessary. 

Peripheral: Representatives of -species which are near the edge or 

limit of their natural range in Minnesota. Here such individuals can be 

expected to be rare or local due to natural ronditions and competition 

with better adapted species. 

Local: Species tending to be concentrated in areas of suitable 

habitat; may be uncorrmon or absent elsewhere in their Minnesota range. 

These categories help define the distributional status of those species 

considered in this report. 
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Species of Special Concern 

In connection with the objectives of this project it was felt necessary 

to select a list of individual plant species for special preservation in 

Minnesota's northern peatlands. Because not all peatland authorities are 

agreed on the relative rareness of individual species, and rrore importantly, 

oocause of the paucity of plant collections from the peatlands, it is diffi­

cult to select a list on which there will be total agreement. 

Several considerations were involved in selecting 10 species of "special 

concern." Obviously, on~y species which are present on Minnesota's northern 

peat areas were considered. Secondly, has the species been classed as en­

dangered or threatened on either the Smithsonian (federal) or the Minnesota 

DNRlists? A third concern, does it have legally protected status in 

Minnesota? Consideration was also given to whether a species was found on 

upland as well as on peatland sites. Sorre species, such as the Trilliums, 

were not included on the final list because, although they are legally pro­

tected species in Minnesota, they are fairly cormon on upland sites. For 

the sarre reason sorre of the orchids were not rated in the final list of 

species of special concern. 

The species finally selected are listed in Tables 4, 5, and 6. Based 

on information abstracted from botanical literature, Table 4 lists suggested 

biological status of selected peatland plant species. Each of the species 

in Table 4 is further discussed in this report. Information on the bio­

logical status and habitat for each plant, as drawn from the literature, 

is given in the following outline arrangement. 



Table 4. Peatland Plant Species of Special Concem1 

Latin Nam2 

Polemoniwn occidentaZe (Greene) 
var. Zacustre (Wherry) I.akela 

Cypripediwn arietinwn R. Brown 

MaZaxis paludosa (Linnaeus) SWartz 

Orchis rotundifoZia Banks ex Pursh 

Calypso bulbosa (Linnaeus) oakes 

Cypripedium reginae Walter 

Arethusa buZbosa Linnaeus 

Vacciniwn vi~is-idaea 
var. minus Lodd 

CZadiwn mariscoides (Muhl.) 'Ibrr 

Drosera Zinearis Goldie 

Comron Name 

Western Jacob's Ladder 

Ram's-Head Lady's-Slipper 

Bog-adder's .twbuth 

Small Round-leaved Orchis 

Calypso Orchid, Fairy Slipper 

Showy Lady's-Slipper 

Swamp Pink, Dragon's MJuth 

Ling berry 

'!Wig-Rush, Water Bog Rush 

Slender-leaved Sundew 

l(Species nanenclature fran Gray's Manual of Botany, 8th edition, 1950.) 

Proposed Category ~~· ··~·~~~~· .-.. ~-
Rare. Could become endangered if known site was 
disturbed. 

Rare or local. May merit special consideration as 
an orchid of aesthetic interest. 

Rare. Actual degree of abundance or rarity not known 
with certainty. 

Rare or local. May merit special consideration as 
an orchid of aesthetic interest. 

Rare or local. May merit special consideration as 
an orchid of aesthetic interest. 

M=rif.s special consideratio~ as the State Flower, 

Possibly Rare or local, Conflicting reports exist 
on degree----or-abundance or rarity. 

Peripheral in northern Minnesota. Not uncormnn 
further north in Canada, 

May be Peripheral and local. Actual degree of 
abundance or rarity notlillOwn. 

IDcal in northern Minnesota. Formerly known only 
fran Hennepin County. 

w 
O'\ 
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Pofomoniwn occidentale (Greene) var. Zacustre (Wherry) Lakela llisted as 

P. caerulewn var. occidentale in University of Minnesota Botany 

Department Herbarium records.) 

Comron name: Western Jacob's Ladder 

Status in botanical literature: 

Considered Endangered in 1975 Smithsonian list of plants pro­

:r;osed for national Endangered or Threatened status. 

Considered Endangered in 1976 USDA Fish and Wildlife Service 

list of plants pro:pJsed for national Endangered status. 

Described as "rare; extension of a western species" and known 

only from a single site in Minnesota (Lakela, 1965) . 

Habitat infonnation: 

Known in Minnesota from a white-cedar swamp 3~ miles north of 

Sturgeon Lake, arout 25 miles north of Hibbing (Lakela, 1965) • 

"Arbor vitae swamp, St. I.ouis County, Minnesota." (Fernald, 1950) 

Cypripediwn arietinwn R. Brown 

Co:rnm:::m name: R3m' s-head Lady's-slipper 

Status in botanical literature: 

Considered Threatened in 1975 Smithsonian list. 

Considered a Species of Special Interest (!wbyle, 1975) . 

Included as one of the "Endangered and Threatened Orchids of 

the United States" (Ayensu, 1975) . 

"This small species is rare and local, confined to the cold 

forests of the Northeast" (Luer, 1969). 
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"Although occasionally locally abundant, the nearly legendary 

ram's-head lady's-slipper remains a rare orchid" (Luer, 1975). 

"The flowers of this rare species are arrong the m::>st short-lived 

of all our native orchids" (Correll, 1950). 

"This smallest native Cypripediwn is one of the rrost primitive 

and fascinating. It has long been considered rare, especially 

in sane areas where it occurs; yet in the heart of its range 

(upper Michigan) it is sometimes comron" (case, 1964). 

Habitat inforrna.tion: 

"'Tuvo distinct habitats; rich cedar (Thuja) mires, growing in the 

wet sphagnum floor with other orchids; or thin dry soil over 

limestone or beachsand, always partially shaded." (Luer, 1975). 

"A plant of cool subacid or neutral soils. Two basically dif­

ferent habitats: (1) cool, dense, balsam-cedar-spruce swamps 

where rrosses, creeping snowberry, Labrador-tea, and twinleaf 

abound. Here it grows as a single flowering stem, rarely in a 

clump .•. here it attains its largest size. (2) Nearly pure sand, 

mulched with pine or cedar needles (north hillsides in jack pine 

forest is typical) . In such localities, this orchid reaches a 

peak of abundance." (Case, 1964). 

Damp or rrossy w:x::xls or }:X)gs (~ernald, 1950) . 

" •.. an inhabitant of cold, sphagnous, cedar, tamarack and arb:Jr 

vitae swamps and bogs, ... also found in damp or dry coniferous 

forests as well as evergreen heath areas and wooded rocky slopes." 

(Correll, 1950). 
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M:>ist, usually acid soils in coniferous iM:>Ods, Cook, Aitkin, 

Clearwater, Becker, Isanti, Anoka, Wright and Hermepin counties 

(M.:>rley, 1969} . 

Malaxis paludosa (Linnaeus) Swartz 

Cornrron name: Bog-adder's mouth 

Status infonnation: 

"Malaxis paludosa is exceedingly difficult to find. Not only 

is it local and rare, but very inconspicuous because of its 

tiny stature and greenish color." .Mainly a species of northern 

Canada, its range is shown to extend into the United States only 

in northern Minnesota, and in Alaska (Luer, 1975). 

Considered "rare in Minnesota and all of North Arrerica" (M'.)rley, 

1972) . 

"Regarded by many totanists as one of the rarest plants in the 

North American flora, this orchid has recently been found in 

several places in northern Canada and may prove to be rrore over­

looked than rare." (Case, 1964). 

"This Eurasian bog orchid is exceedingly rare and elusive." 

(Correll, 1950). 

Known in .Minnesota only from sphagnum togs in Otter Tail and 

Clearwater counties (M.:>yle, 1975). . 

Habitat infonnation: 

"Usually grows in open, sunlit, acid sphagnum bogs where its 

roots can be kept cold and continually wet. At its farthest 
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south limits (northern Minnesota) , it roay be found in shaded 

wet w:xxis. " (Luer, 1975) . 

"Exceedingly rare, local in Lake Itasca area of Minnesota, 

Thunder Cape area of Sibley Peninsula, Lake Superior, Alberta, 

and Alaska. Openings in bogs and muskegs, usually in black 

spruce-balsam fir-cedar cover. Frequently grows invecy wet, 

turfy spots of ~ss (rarely sphagnum) . Nonnally a sun lover, 

but has been found in dark, rrossy wells in deep shade." (Case, 

1964) . 

"Apparently confined to spongy turfy bogs and muskegs or ex­

ceedingly wet forests." (Correll, 1950). 

"In wet sphagnum; northern Minnesota and adjacent Ontario, 

Alaska." (Fernald, 1950). 

Orchis rotundifolia Banks ex Pursh. 

Comrron narre : Small Round-leaved Orchis 

Status infonnation: 

Grows dwarfed but abundant on cold open tundra of the far north. 

Tovvards the southern limits of its range, becomes increasingly 

rare in increasingly sheltered habitats. Northern Minnesota ~s 

one of the southern limits of this species' range (Luer, 1975). 

Confined to cold northern coniferous forests and lx>gs. 'While 

abundant locally in the Canadian Rocky M:>untain areas, it is 

strictly rare and local in the Great Lakes region (Case, 1964). 
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"In the northeastern U.S. the Small Round-leaved Orchis is one 

of the rarest orchids occurring there. It is nore frequent in 

parts of its western range." (Correll, 1950). 

Habitat infonnation: 

(In .Minnesota) plants are restricted to shaded bogs 'Where cool, 

rroist beds of sphagnum rross offer surrrner air-conditioning. Good 

drainage of a constant water supply over sufficient lime is es­

sential, as the roots cannot tolerate heat nor acid (Luer, 1975). 

M::>ist WJcx:ls and swamps, St. Louis County, and from southern 

Beltrami and Clearwater to Becker and northeast Otter Tail 

counties, and in Isanti County (M::>rley, 1969). 

"Cold soil is the conspicuous unvarying feature of its habitats. 

At the southern edge of its range, it inhabits very cold balsam 

fir-balck spruce-white-cedar bogs alrrost exclusively. Consider­

able sphagnum is typically present at the surface but usually 

there are underlying layers of marl (calcareous deposits) • North 

of Lake Superior it becomes rrore frequent. In this colder region 

it occurs in more acid and rrore open sphagnous situations, in 

black spruce or spruce-cedar bogs. Even here it tends to grow 

along streams ill mosses other than sphagnum." (case, 1964). 

"The places where the Small Round-leaved Orchis grows are char­

acterized by a cool sumner climate, an unfailing supply of rrois­

ture accanpanied by good drainage, and sufficient lime to keep 

the soil pH near neutral. This species inhabits cold rroist or 
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wet forests, cororronly in calcareous regions. It is often found 

in cedar, spruce, or tamarack swamps and b::>gs. 11 (Correll, 1950} ~ 

M:>ssy calcareous swamps and wood.s. Range: Newfoundland to 

Yukon, locally south to New Brunswick, northern New England 

(and fonnerly New York) , Wisconsin, Minnesota, and M:mtana. 

(Fernald, 1950) • 

Calypso buZbosa (Linnaeus) Oakes 

Cornrron name: Calypso Orchid, Fairy Slipper 

Status infonnation: 

In northeastern North America, as in Eurasia, this orchid is 

rare and local in the shade of inaccessible, damp forests. 

(Luer, 1975). 

Rare near any I?Jpulated area (Case, 1964) • 

Rare, usually inhabiting a secluded area (Correll, 1950) . 

Range: Labrador to Alaska, and (_now very locally} to west New­

foundland, Nova Scotia, northern New England, northern New York, 

Michigan, Wisconsin, Minnesota, Arizona and California (Fernald, 

1950} . 

Habitat information: 

Lri shaded, damp forests ..• roots are in loose rross or in rotting 

humus of the forest floor (Luer, 1975). 

Shaded mesic to rroist coniferous forests, Cook to Koochiching, 

Clearwater, northern Cass, and Carlton counties (furley, 1969). 

'White-cedar forests (Lakela, 1965) . 
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In cool soils only. Grows in old, undisturbed, heavily vvooded 

spruce-balsam-cedar swamps, or in evergreen \A.DC>Cis along Great 

Lakes shores. In l::ogs may be foillld on small islands of drier 

soil. Ibes not grow in soggy soils or sphagnum rross. In our 

region the largest colonies grow in rather dry cedar and fir 

thickets along the upper lakes shores, especially in limestone 

areas (Case, 1964) . 

Prefers a cool, rroist, circumneutral humus soil.where the sun 

does not heat the litter al::Dve 60°F in the surrmer. This species 

is foillld growing in rrosses on the floor of CCX)l, rroist coniferous 

forests; in tamarack and cedar swamps, l::ogs, and in damp spruce­

aspen forests (Correll, 1950) . 

Cool, rrossy w::x:rls, chiefly calcareous, often al:x:mt the bases of 

Thuja (Fernald, 1950) • 

Cypripedium reginae Walter 

. . 

Cormon narre: Showy Lady' s-Slipper 

Status info:r:mation: 

The Minnesota State Flower and as such, considered a "Species 

of Special Interest" (M:>yle, 1975) . 

Our largest, and possibly rrost spectacular, native orchid. With-

in its range it is sanetimes found in great colonies in clearings 

which serve as deer yards in winter, the trampling action of deer 

hooves thought to plant the seeds at an optimum germination 

depth (Luer, 1975). 
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One of the best knovvn and rrost pop1 tl.ar of wildflowers. Of wide 

spread distribution in eastern North America (Case, 1964) . 

Habitat information: 

A typical habitat is an open area ::i.ear the margin of a wet J::og. 

Some sunlight and a constant supply of water are necessary. 

When growing in acid sphagnum l::ogs, the orchid's roots are deep 

below the acid surface, in relatively neutral underlying peat 

or soil (Luer, 1975). 

Swamps, bogs, or moist ~s, St. Louis to Kittson County, south 

to Becker, Kandiyohi, Nicollet, Waseca, Fillrrore, and Winona 

counties (.rvbrley, 1969). 

In sphagnum l::ogs; Picea mariana l:og; white-cedar forest (Lakela, 

1965) • 

A l::og plant, chooses the wettest open situations available. In 

a variety of wet habitats, rrost abundant in openings in balsam 

fir-cedar-tamarack swamps when these are not too acid. Definitely 

not a plant of intensely acid sphagnous black spruce l:x>gs. Neutral 

to slightly alkaline black bog mucks and marls are favorite soils 

(Case, 1964) • 

This species seems particularly abundant in the balsarn-spruce­

tarnarack swamps in the Lake States region where colonies of sev­

eral thousand flowering plants are occasionally to be found . 

Usually found in wet neutral or limestone soils in cedar, larch, 

or tamarack swamps and bogs (Correll, 1950). 
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M:>ssy (chiefly calcareous) swamps, }::x)gs or "MX>dland glades 

(Fernald, 19 50) . 

Arethusa bulbosa Linnaeus 

Corrm::m name: SWarnp Pink, Dragon's M:mth, Arethusa 

Status information: 

Populations fluctuate considerably. The plant is thought to be 

short-lived, relying on seed ·production for propagation (Luer, 

1975). 

(In) sphagnum l::ogs and swampy meadows, usually uncorrrron (MJrley, 

1969) . 

"There are conflicting reports on the abundance of Arethusa. 

Sorre authors call it rare; others, corrm:m. Actually, blooming 

populations of this orchid can fluctuate considerably at a given 

station" (case, 1964) . 

"Rapidly beccming extinct (the bulbs only loosely attached in 

rross) south of Newfoundland and Canada" (Fernald, 1950) . 

Rare (in northeastern Minnesota) (Lakela, 1965) • 

Habitat information: 

A typical northern habitat is a quaking 1::og of sphagnum with a 

remnant p:::md, encircled by tamarack and black spruce. Connon 

a::>rnpanion plants are Pogonia ophioglossoides~ Calopogon pulchellus~ 

sundews and pitcher plants (Drosera sp. and Sarracenia sp.) (Luer, 

1975). 
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Sphagnum l:ogs and swampy meadows, usually uncorrroon, Cook to 

Beltrami and Aitkin counties, and in Chisago and Hermepin 

Counties (furley, 1969). 

D2ep, open, surmy sphagnum bogs, especially in black spruce­

tamarack l:ogs surrounding small lakes. Preferred habitat is 

near open water. In sphagnum bogs its frequent companions are 

pitcher plant, cranberry, leather-leaf, sundews, rose pogonia, 

and the fringed-orchids (Case, 1964) • 

Arethusa is a true bog plant. Its typical habitat is in deep 

sphagnum m:>ss in canpany with ericaceous shrubs. It requires 

a bed of intensely acid sphagnum rross (Correll, 1950) . 

Sphagnous rogs and peaty meadows, Newfoundland to Ontario and 

Minnesota, south to Nova Scotia, New England, long Island, 

D2laware, M3.ryland. fuuntains to South Carolina, Ohio, northern 

Indiana, and Wisconsin, rapidly becoming extinct south of New­

foundland ~d Canada (Fernald, 1950) • 

Vacoiniwn vitis-idaea var. minuS. I.Ddd 

Co.rrm:m name: Lingberry 

Status information; 

The species has been s_uggested for special status ("meriting 

special consideration") (M:Jyle, 1975) •. 

Occurs occasionally from Lake Superior to Canadian rorder lakes 

(Lakela, 1965) . 
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Locally abundant in sphagnum l::ogs in far northern parts of 

Minnesota and adjacent Canada. A subartic species at the pe­

riphery of its range in northern Mirmesota (Rosendahl, 1955). 

, Habitat infonnation: 

Ivbstly in bogs and swamps, sometimes on drier ground or rocks, 

Cook to I.ake of the Vbods and Clearwater counties (.T!brley, 1969). 

(Found in) sphagnum l:x:>g forest, sphagnaceous spruce forest, spruce­

tamarack l:x:>g in deep rross. Range: Subarctic North American, 

south to New England, western Minnesota (I.akela, 1965) . 

Rocky or dry peaty acid soil, subarctic America, south to New­

foundland, Nova Scotia, New England, Lake Superior region of 

Ontario, northern Minnesota, Manitoba, Saskatchewan, Alberta, 

and British Columbia (Fernald, 1950) . 

Cladiwn marisaoides (Muhl.) Torr. 

Corrm:::m name: Water Bog Rush, Twig-Rush 

Status information: 

Known fra:n Clearwater, Lake counties (M:>rley, 1972). 

Rare (in northeastern Minnesota) (Lakela, 1965} . 

Habitat infonnation: 

Found on the shore of an island in Chippewa Lake, Lake County 

(Lakela, 1965) . 

Small circular "islands" of Cladiwn marisaoides with tamarack 

growing at the center were found in the fen area of the large 

peatland just north of the Upper Red Lake. The Cl.adiwn-tamarack 
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association seems to be a relatively recent phenanena. CZadiwn 

also occurs elsewhere on the Red Lake peatland (Hofstetter, 1969). 

"Swanps, marshes, and sandy shore or pond margins, either fresh 

or brackish. Range: Florida and Alabama, north to southwestern 

Newfoundland, Nova Scotia, south Quebec, northern Illinois, 

Minnesota and Saskatchewan" (Fernald, 1950) • 

Drosera linearis Goldie 

Corrm:m name: Slender-leaved Sundew 

Known from Hennepin County (r.brley, 1972). 

"Marly bogs and wet lirney shores, local, western Newfoundland to 

south Alberta, south to Gaspe County, Quebec; south Aroostook 

County, Maine; Bruce County, Ontario; .Michigan, Wisconsin, and 

Minnesota." (Fernald, 1950). 

Drosera linearis is listed as one of the less connon components 

of one of the "graroinid furrow" corrrnunity types of the ribbed fen 

in the Red Lake peatland (Jiofstetter, 1969). 

Habitat infonuation: 

Marly bogs and wet limey shores, local (_in its range) (Fernald, 

19 50) • Appears to be near the edge of its range in Mirmesota •. 

r::escribed as less comrronly present (with the rrore cormon Drosera 

intermedia) in a graroinid furrow community where the water table 

is ab::mt level with the peat surface. The graminid corrrnunity is 

dominated by sedges (Carex lasiocarpa~ C. limosa~ C. livida~ C. 

chordorrhiza~ with Rhynchospora alba and Scheuchzeria palustris) 

with sorre semi-aquatic plants and non-acidic rrosses (Hofstetter, 

1969) • 
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It would be helpful to be able to predict in what peatland habitats 

each of these plant species would be likely to occur. However, current 

knowledge does not allow precise habitat prediction. Generalized habitat 

predictions can be made for rrost of these plants. Table 5 gives a description 

of _their typical habitat in te:r:ms of five environmental factors; soil rrois-

ture, pH, soil nutrients, light intensity, and optimum soil temperature. 

These factors are evaluated in descriptive terms rather than with measured 

values because habitat descriptions in the lx:>tanical literature are alrrost 

entirely of a descriptive nature. Where information was judged to be in-

sufficient, or where information on a factor conflicted, no evaluation was 

made. 

Table 6 further defines typical habitat. Cormnn plants typically 

associated with each species are listed. The habitat types for the species 

of interest are also related to units in two systems of peatland vegetation 

classification (Fox et al., 1977; and Heinselman, 1970). 

Some of the reports of Minnesota peatland studies contain lists of 

species found in specific locations. From these lists a map showing their 

general locations was prepared (see Fig. 3). Considerable additional in-

formation on reported species occurrences was also obtained from herbarium 

records in the University of Minnesota Botany Department Herbarium (CM.nbey, 
~ 

1978) . 
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Table 5 Opt±mum Levels of Habitat Factors for Selected Peatland Species 

Species 

Polemoniun1 occidentale 
var. Zacustre 

Cypripediwn arietinwn 

Malaxis paludosa 

Ore his rotundi f o lia 

Calypso bulbosa 

Cypripediwn reginae 

Arethusa bulbosa 

Vaccinium vitis-idaea 
var. m?.,nus 

Cladiwn mariscoides 

Drosera linearis 

Soil 
Foisture 

* 

r;arrp 

.-·Yet 

Wet 

Dair:p 

Wet 

~"Jet 

-t.\Tet 

Wet 

':Jet 

Soil 
Reaction 

* 

C'ircttn-­
-~,Jeutral 

to l·cid 

l'cid 

Circum·­
!:Teutral 

Circmn­
·-~eutra.l 

Circum­
Neutral 

P..cid 

Acid 

Circum-· 
neutral 

Circum­
Neutr al 

Soil Soil 
Nutrients _ Light Temperature 

* * 

Intermediate Partial 
Shade 

low Open, 
Sunny 

Intennediate Partial 
Shade 

Intermediate 

Intermediate 

-~ 

Iow 

Intermediate 

Ii=nse 
Shade 

Partial 
Shade 

Open, 
Sunny 

Open, 
Sunny. 

Open, 
Sunny 

Intennediate Open, 
Sunny 

* 

Cool 

Cool 

Cold 

Cool 

* 

Cool 

Cool 

* 

* 
-...---~~--~~~~~~·..-..-,.~...,-. 

* Indicates that inforniation is insufficient, inconsistent, or conflicting, 

Ul 
0 
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Table 6. Plant Species and Habitats Associated with Peatland Species of 
Special Concern. 

Species of Concern 

PoZemonium occidentaLe 
var. lac-w.;tre 

Cypripedium arietinum 

. Mala:r:is ,paludosu. 

Calypso buLbosa 

CypripedilJITl reginae 

Arethusa bulbosa 

Vaaainiwn vi ti s-ida.ea 
var. minu.s 

Cladiwn 11r1riscoid2s 

Drosera l.inearis 

Associates 

lnsti..fficient infonnat.ion 

Gaultheria his-:;iduZa 
I.,edum ;roenlandicu~ 
(Case l Qfi4) 

Insufficient infonnation 

Smi. bcir.a tri :-:;. ~ ia 
I.,e~wr: groenZ::znc~a:c­

Lister'1 aorda=::i 
Haber.n.1< 1 ob ~us:: ::z 
Cy?ripediu~ re~ir:~e 
Nal=is u>.:oli1 

CoralZorhiza stria;~ 
Gooi~er:z re?ens var. 

O='hi.;i~es 
Lir:n"ae::i bore:i l is 
(Case 1964) 

I.,edwr. groenlandicw-: 
Dryopteris the:Jpteris 
And.ro~eda gLauco~h~Zla 
Equisetum s~. 
Parnassia s:i. 
(Case 1964). 

Pogonia ophiogZossoides 
CaZopogon pulchell~s 
Sarracenia !:lU!'!:lurea 
Chamaedaphne calycu!ata 
Drosera spp. 
Vaaciniwn o:rycoccos 
Vaccinium macrocar:>on 
(Luer 1975) · 
(Case 1964) 
(Correll 1950) 

Sarraaenia pu:rpurea 
lil'osera rotundifolia 
Polytriahum sp •. 
Chamaedaphne aalycuLata 
Andromeda gla:uaophylLa 
(Hofste.tter 1969) 

Saorpi.dium saorpioides 
Sphagnum contortwrr 
Rhynchospora alba 
Lari:r Laricina (occasionally) 
(Hofstetter 1969) 

Care:r: Lasiocarpa 
Rhynchospora alba 
Saheuchzeria paZustris 
CampyLium steZLatum 
l>repanoaladus intermedius 
Drosera intermedia 
(Hofstetter 1969) 

Peatland Habitat Types 

Thu.j,2 o~airlentalis daninated swarrp forest (Fernald 1950, 
Lakela 1965) 
Types: ''Swarrp-conifer· Cedar-Spruce· (Fox 1977) 

'"Rich SW~ Forest•· (Heinsel.man 1970) 

Swarrp Forest, daninated by Piceri r:ai•ian':l/Larix Larici,...::z/ 
Thu,f:i occident1lis and !.bies balsar!er:i. Mixture is typical 
(Case 196_,) 
Types: Swamp ooni for, Cedar- spruce 

SWanp o::mifer Tarra.rack (Fox 1977) 
Swarrp conifer, Spruce-Feathernoss 
"Rich Swamp Forest" 
"Poor SWanp Forest" 

(Hei.nse.llran 1970) 

Found in sunny opeill.nqs in Pice':l r-:'2ri1J.n.-;//..bies bals;;.--:...Ja/ 
;"hu,.:::z oaaic;'er:~'2lis cover, in ~t turfy spots of non-sphagn1.111. 
noss, or on Stl.JTPS or logs. (Case 1964) (Correll 1950) 

Tvpes: "S~ Conifer: Spruce-Feathernoss'· (Fox 1977) 
"Poor S..-arrp Forest• (H . 1man 
''Black Spruce-Feathen:oss Forest einse 1970) 

On deep, ~t sphagnun in ?iae':l-Ari: or , f!U,,7a togs or swarrp 
forests (Lakela 1965) . Oiaracterist.ically grcr ... -s in beds of 
noss or at the bases of c:-h:~hl trees (Case 1964) 
Types: "Swamp Conifer: Cedar-Spruce•· (Fox 1977) 

"Swamp conifer; Tamarack• 
"Rich S"'~ Forest" 
"Poor SWamp Forest'· (Heinse.llran l 970l 

"'Old, undisturt:ed, heavily \o.OCXled spruce--balsam·cedar ~s" 
. •. '"in l:::ogs, found on drier soil, or around bases or sides of 
st1.1T1ps. ::bt found in soggy soil or sphagnun noss (~. 1964) 

"'In ... ru.te cedar (:-Jiu,.:-::) forests (in NE Minnesota) (Lakela 1965). 
'!"ypes: "SWamp, Conifer, Cedar-Spruce' (Fox 1977) 

"Rich Swamp Forest'' (Heinselman 1970) 

"Without oi:en situations available f>bst abundant in openings 
in ;.l;ies-?h:....,'::-Lc;.rix swan;> forest where water is not too acid. 
Old winter deeryards are sites for sore of the best a:::ilonies." 
<case 19"i4l 
'fypes: Swarrp. Cbnifer Cedar Sprucer. (Fo 1977) 

"SWamp, Cbnifer · Tamarack'" x 

"Rich SWanp Forest"' (Heinselman 1970) 
"Poor Swarrp Forest,. 

"D:!ep, open, sunny sphagn1.111 togs; or Picea-Larix l:::og forest 
near open water." (Case 1964) 
'fypes: "Swanp-Cbnifer; Tamarack• 

"Bog, Muskeg" (Fox 1977) 
"Bog I (pen II 

"Poor Swarrp Forest• .. (Heinselman 
"Sphagnllll-Black Spruce-Leatherleaf Bog Forest 1970) 

"Open sphagnun l::ogs • 
"Picea-Lari:r sphagn1.111 tog forest in deep noss" (RJsendahl 1955; 
Lakela 1965) 
Types: "Bog, open" 

"Bog I Muskeg" (foX 1977) . 
•Swarrp, Conifer; Tamarack" 
"Sphagnl.lll-Black Spruoe-Leatherleaf Bog Forest" (Hei.nselman 
"Black Spruce-Feat.he.moss Forest" 1970) 

KrxJwti fran open, ~t Fen areas in the Pa3 Like Peatland (north 
of Upper Pa3 Lake). Fourrl in circular clcnes in "tog drains~ 
or broad, ~t fen areas of sl.orwly flowing water. '!he patterning 
typical of this fen area is not apparent in the area of CLadium 
colonization. (Hofstetter 1969) 

Types: 
11

~ Fen" (Fox 1977) 
"String Fen" 
"Larch String Eog and Fen Ctrrplex" (Heinselrran 1970) 

Occasionally found with lil'osero. intermedia (nore a:mron) in an 
area of patterned fen with dense Graminoid growth in the lower 
•fu:rrc:1..os". Care::: lasiocarpa is the <hninant. (tbffste':ter 1969) 

Types: "Open Fen" (Fox 1977) 
"Cedar String lbg and Fen Ctrrplex" or 
"Larch String Bog ani Fen Ctrrplex" (Hei.nseln'an 1970) 
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Figure 3. Reported IDcations of Species of Special Concern. 
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Areas of Special Concern 

In order to protect a species it is necessary to protect its habitat. 

This means that the areas containing the habitats needed should be identified 

and located. This section is devoted to surrrnarizipg all areas within the 

nqrthern Minnesota peatlands which have been protx>sed for special protection 

by various sources. 

Focusing attention on the area rather than on the individual species 

is also imr:ortant because it provides for the preservation of the rare 

species in its total corrrnunity. It makes little sense to make picking a 

rare species illegal if it is legally tx>Ssible to destroy its habitat. 

It is also i.mp:)rtant to identify areas of concern because of the need 

to preserve examples of various kinds of peatland communities and even 

larger total ecosystems. The first section of this report described various 

physiognomic aspects of peatlands; rogs, fens, swamps, and their subunits. 

These are equally in need of preservation as are individual species. Some 

features such as patterned l:ogs and string fens are present only as parts 

of large peatland areas where the water flow pattern gives rise to these 

various features. Disruption of the water rrovement by major drainage could 

destroy these vegetation patten"ls. 

Figure 4 shows approximate locations of various areas which have been 

identified as having features which merit special protection. These in­

clude areas proposed, being processed, or accepted as Scientific and Natural 

Areas in the Minnesota system, as Critical Areas in the state system, or as -

National Natural Landmarks. Some areas are under tWJ of these designations. 
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In the absence of an intensive inventory to identify areas of special 

significance it is felt that these areas, already recognized for their 

special natural features, should be given special preservation attention. 

Table 7 lists these areas by county and area category. .MJre detailed in­

fo:i;:rnation on each area is contained in DNR file records for Scientific and 

Natural Areas. 
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Table 7. Areas of Special Concern in Northern Minnesota Peatlands. 

Scientific Proposed National 
and Na:tural Critical Natural 2 County Areas Areas Landmarks 

BELTRAMI 

1. Pennington Orchid Bog x 
2. Kitchi Lake swamp x 
3. Big Bass Lake Swamp x 
4. I.ake Bemidji State Park x x 
5. Upper Red Lake Peatlands x x 
6. Peat Gasification Area-Mi.nnegasco 

CASS 

7. Little Portage Lake Swarrp x 
8. Pike Bay Swamp x 
9. Boy River Orchid Bog x 

10. Project 80 (5-NlS) x 

CI.EARNA'IER 

11. Itasca Wilderness x x 
12. Iron Springs Bog x x 
13. Marshall Bog x x 
14. Project 80 (2-N31) x 

COOK 

15. Hovland Woods x 

HUBBARD 

16. Badoura Bogs x 
17. Twin Lakes Bog x 

ITASCA 

18. Sunken Lake Research Natural Area x 

KOOCHIQUNG 

19. lake Agassiz Peatlands Natural Area x x .x 
20. lost River Peatlands x 
21. Tamarack River x 
22. North Black River Peatlands x 
23. Pine Island Eog x x 
24. Caldwell Brook Cedar Swamp x 
25. Peat Bogs--Peatland Development x 
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Table 7. Areas of Special Concern in Northern Minnesota Peatlands (cont.). 

County 

LAKE 

26. 
( 27. 

28. 
29. 

MARSHALL 

30. 

PINE 

31. 

ROSEAU 

32. 

33. 

ST. IDUIS 

34. 
35. 

Superior National Forest Bog 
Silver Cliff, I..a.fayette Bluff 

and Encampnent Forest 
Sand Lake Bog 
Weber Lake 

Potential Peat Development Area 
and Buffer 

Lake Margaret Kerrick Bogs 

Potential Peat Development Area 
and Buff er 

Potential CuNi Development Area 
and Buffer 

Slim Lake 
Purvis Lake--Ober Foundation 

Scientific Proposed 
and Natyra1 Critical 

.Areas Areas 

x 

x 

x 
x 

x 

x 
x 

x 

x 

x 

1 Includes areas proposed, being processed or accepted. 

2 Includes landmark areas proposed or accepted. 

Source: Minnesota State Planning Agency (1978} • 

National 
Natural 2 
Landmarks 
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FOREST RESOURCES OF MINNESOTA'S PEATLANDS 

The first sections of this re:i;:ort reviewed the development and classi­

fication of peatlands and described plant species, corrmunities, and areas 

of special concern. This section will describe the peatland forest re­

source and its current utilization. 

Area and I.Dcation 

Minnesota's 7.2 million acres of peatlands comprise approximately 14 

percent of the State's 51. 2 million acres of land (Midwest Research Inst. 

1976) • The peatlands of southern Minnesota are small, scattered, and gen­

erally nonforested. In contrast, the.peatlands of northern Minnesota are 

often extensive and forested. Over half of the State's peatlands are 

located in eight northern counties (MLMIS). This section of the re:i;:ort 

will be concerned with peatlands in Aitkin, Beltrami, carlton, Itasca, 

Koochiching, Lake of the Woods, and St. Louis Counties. Table 8 presents 

some statistics on the size of the peat resource in these counties. The 

variation in estimates of peatland acreages in Table 8 is indicative of 

the need for a rrore complete and accurate inventory. 

Use Patterns 

Table 9 lists various peatland uses in seven north-central counties 

and the entire State. Forest is the predominant cover on northern peat-

.' lands. In five of the seven counties listed in Table 9 over 7 5 percent of 

the peatlands are forested, while on a state-wide basis only 60.4 percent 

of the peatlands are forested. Forest uses account for only 49.8 percent 
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Table 8. Total Land Area and Peatland Acreage in Selected Minnesota 
Counties. 

land Area 

Aitkin 1,167,400 

Beltrami 1,610,900 

Carlton 550,400 

Itasca 1,704,300 

Koochiching 2,002,600 

Lake of the Wocxls 837,100 

St. Louis 4,019,800 

1 From Stone (1966); Table 17. 

2 From Soper (1919); page 33. 
over 5 feet. 

1 Peatland 2 Peatland 3 Peatland 4 

398,300 393,466 
5 785,661 

35,000 97,700 

250,000 356,588 

1,000,000 986,120 1,154,899 
5 421,600 482,528 

1,192,000 810,644 

Includes areas with average peat depth 

3 From MIMIS (Minnesota Land Management Information System) . 

4 
From Conservation Needs Inventory (1959) as re:r;:orted in Midwest Research 

Inst. (1976) . These estimates are based on statistical surveys and do not 
include federal non-crop land, urban areas, or Indian lands under trustee­
ship. Thus, these estimates are probably conservative. 

5 At the t.irn.-= of Soper's survey Beltrami County included what is now 
Lake of the Woods County. The total peatland area for Beltrami was given 
as 1,299,200 acres. 
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Table 9. Peatland Uses in Selected Minnesota Counties1 

Percent of Total Peatland Area in 
Cropland Pasture Forest Open 

Aitkin 0.0 2 .. 9 49.8 47.3 

Beltrami o .. o 3.0 76.6 20.4 

earl ton 0.0 4.6 86.6 8.8 

Itasca 0.0 1.0 98.3 0.7 

Koochiching o.o 0.3 99.7 0.0 

Lake of the Woods 2.5 1.2 36.5 59.8 

St. IDuis 0.0 0.2 84.2 15.6 

State of Minnesota 2.7 10.7 60.4 26.2 

1 Based on Conservation Needs Inventory (1967) as reported in'Midwest 
Research Inst. (1976); Table 5.5. 
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and 36.5 percent of the peatlands in Aitkin and Lake of the Woods counties, 

respectively. Large portions of the peatlands in these bt\O counties are 

not forested. The qpen peatlands in Aitkin County are largely associated 

with the Glacial Lake Upham lacustrine plain, while those in Lake of the 

Woqds County are on the Glacial Lake Agassiz plain. Pastur and cropland 

are relatively minor uses of the northern peatlands. 

Table 9 indicates the relative frequency of occurrence of forests on 

peatlands, but it does not provide infonnation on the quality or relative 

value of those forests. The various types of forests occurring on these 

northern Minnesota peatlands will be described next. 

Peatland Forest Types 

The seven north-central counties contain 8,013,000 acres of corrmercial 

forest land (see Table 10) . The value of this commercial forest land depends 

in part on the species present and the inherent productivity of the site. 

A classification of peatland vegetation types was discussed in the first 

section of this report. For forestry purposes a forest cover type classi­

fication is often :rrore useful. Forest cover types are characterized by the 

prevalence of one or more tree species. For example, a forest in which black 

spruce trees comprise a plurality of the stocking is classified as a black 

spruce type. Stocking is based on the area occupied by the present tree 

cover (Stone, 1966). The environmental factors which control the occurrence· 

. ; of plant communities also influence the distribution and productivity of 

forest types. Some peatland forest types and their corres:i;xmding vegetation 

types from Section I are listed in Table 11. 
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Table 10. Total Acreage, Forest Land, and Corrmercial Forest Land in 
Selected Minnesota Counties. 

All Land1 2 Commercial Forest 
Forest Land Acreage Percent 

Aitkin 1,167,400 900,400 850,600 73"" 

Beltrami. 1,610,900 1,178,200 993,000 62 

Carlton 550,400 334,400 310,700 56 

Itasca 1,704,300 1,480,900 1,411,900 83 

Koochiching 2,002,600 1,781,700 1,273,500 64 

lake of the Woods 837,100 623,400 528,500 63 

St. I.Duis 4,019,800 3,226,700 2,644,800 66 

State of Minnesota 51,205,800 19,047,400 17,062,000 33 

1 From Stone (1966); Table 17. 

..· 

2 For Aitkin, Beltrami, Itasca, and Lake of the Woods Counties and total 
State values are as of 1962 (Stone, 1966; Table 17). For Carlton, Koochiching, 
and St. Louis Counties values are for 1977 (North Central For. Exp. Station., 
unpublished) . 
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Table 11. Similar Uni ts in the "Forest Type" and "Vegetation Type'" 
Classification Systems. 

1 Forest Type 

Black spruce 

Tamarack 

Northern white-cedar 

Lowland hardwoods 

Lowland brush 

I.Dwland brush 

. 2 Vegetation Type 

Swamp conifer: 
Swamp conifer: 

Swamp conifer: 

Swamp conifer: 

Swamp hardwoods 

Wooded fen 

Swamp shrubs 

Spruce-feathennoss­
Spruce-sphagnum 

Tamarack 

White-cedar 

1 Forest Survey types (Stone, 1966) . 

2 Vegetation types after Fox et al. (1977) with some rrodifications. 

Table 12. Cornrrercial Peatland Forest Acreage by Forest Type in Selected 
Minnesota Counties. 

Black Lowland 
Spruce Tamarack White-cedar Hardw::xrls Total 

Aitkin 49,200 59,300 9,900 148,700 267,100 

Beltrami 58,400 88,200 43,100 88,500 278,200 

Carlton 20,600 15,500 2,700 37,800 76,600 

Itasca 105,800 51,500 47,300 120,000 324,600 

Koochiching 285,900 73,100 152,500 87,700 599,200 

Lake of the Woods 106,400 34,500 30,000 29,500 200,700 

St. Louis 299,8001 67,200 65,500 86,800 519,300 
~ 

Totals 926,100 389,300 351,300 599,000 2,265,700 

, 1 
I:bes not include 18,497 acres of upland black spruce type or 11,727 

acres of mixed swamp conifer type located on the Superior National Forest 
in St. I.Duis County. 
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Table 13. Changes in Co1J.ffiercial Forest Acreages in Carlton, Koochichirig, and-St .. Louis Counties, 
1962 to 1977. 

Total Total Black Black White- White-
Co unty Corrmercial Corrroercial Spruce Spruce Tamarack Tamarack Cedar Cedar 

1962 1977 1962 1977 1962 1977 1962 1977 

Carlton 367,000 310,000 21,400 20,600 10,100 15,500 4,100 2,700 

Koochiching 1,574,700 1,273,700 396,200 285,900 106,000 73,100 131,700 152,500 

St. Iouis 3,204,300 2,644,800 378,900 299,800 54,000 67,200 69,100 65,500 

1977 as percent of 1962 

car+ ton 85 

Koochiching 81 

St. Iouis 83 

1 1962 data from Stone (1966) and IRRR (1964) • 
Forest Experiment Station. 

96 153 66 

72 69 116 

79 124 95 

1977 da.ta from U.S. Forest Service, North Central 

CJ") 
~ 
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The major peatland forest types in north-central Minnesota are black 

spruce, tamarack, northern white-cedar, and lowland hardwood.s. These types 

Va.r:Y widely in forest productivity. Table 12 lists the acreages of each 

type in the seven study counties. 

While the forest types listed in Table 12 comprise most of the corrmer­

cial peatland forest resource, they are not the only types found on peat­

lands. The balsam fir type occurs on l:x:>th mineral and peat soils. The 

lowland hard\\Ood type also occurs on both types of soils and thus is prob­

ably not as corrmon on :peatlands as Table 12 suggests. The lowland brush 

type is found on some commercial sites where the stocking of trees has been 

reduced to less than 10 percent. In addition to the commercial acreages 

listed al:x:>ve, there are large areas of unproductive forest land. 

Table 13 lists changes in commercial forest acreage in three northern 

counties during the 15 years from 1962 to 1977. In Koochiching County the 

area classed as black spruce in 1977 is 72 percent of its area in 1962. 

Reasons for this shrinkage are unclear. 

Uses, Value, and Harvest 

Info:r:rrl.3.tion on the volume, g;rowth rate, and properties of the various 

species is also .important in determining the value of the peatland forest 

r~source. 

The degree of utilization of the various peatland species depends not 

- only on the supply but also on the uses of the -w:xx:l, stumpage prices, de­

livered prices, location of markets, and accessibility of the timber. 
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Black spruce is the rrDst widely used peatland species. On peatland 

sites black spn1ce is a small tree, rarely attaining sawl~g size (9. 011 dbh) • 

Thus black spruce is al.rrost exclusively a pulpwood species in Minnesota. 

The long f~....rs and bleachability of black spruce make it a highly desir­

~le species for use in the manufacture of high quality papers. Minor 

uses include poles, lumber, and Christmas trees. 

Peatland tamarack is also a relatively small tree. Old growth trees 

have great durability and are used for fence :i;:osts and :i;:oles. The species 

is also used for pulp and there is minor local use for lumber. Northern 

white-cedar is used for fence :i;:osts, poles, siding, lumber, shakes, and 

paneling. Cedar heart\.\Dod. is very resistant to decay making the species 

a desirable :i;:ost material. 

The major lowland hardvvuod species are black ash and .American elm. 

Black ash is used for lumber, furniture, mill\\Drk, and crates. .American 

elm is used for crates, furniture, flooring, timbers, veneer, and to a 

limited extent for pulp. Recent advances in pulp technology may increase 

the utilization of lowland hardwoods. 

Of the peatland forest species, black spruce is by far the rrost i.rrportant 

in temtS of acreage, volume harvested, and economic value. Pulp mills are 

the major users of black spruce. The size, location, and pulping processes 

of these mills influence the utilization preferences for black spruce and 

other peatland species. 

Minnesota has 12 operating pulp mills (I.oc:J<v..Dod's 1978). Of these mills, 

5 are ground\.\Dod mills, 3 use other mechanical pulping processes, 2 are 
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Table 14. Pulp Mills in Minnesota. 

Wc:xx1 1 Pulping 
Name/Location Requirements Process 

Nu-Ply Div. 90 hwd. Mechanical 
Bemidji aspen ( defibrated) 

Northwest Paper Div. 300 swd. Kraft 
Cloquet 500 hwd. 

SUperwcx)d Corp. 325 Mechanical 
Duluth (def ibrated) 

Blandin Paper Co. y Groundw:xxl-
Grand Rapids refiner 

Blandin Paper Co. y Groundwood-
Grand Rapids stone 

Boise Cascade Corp. 200 swd. Kraft 
International Falls 420 swd. 

Boise Cascade Corp. y Groundwood-
International Falls stone and refiner 

Hennepin Paper Co. 60 swd. Groundwood-
Little Falls stone 

St. Regis Paper Co. 100 swd .. Groundw::xxl-
. Sartell 20 hwd • stone 

Certain-Teed Corp. 80 hwd. Mechanical 
Shakopee chips (defibrated) 

Hoerner Waldorf Div. 300 hwd. Semi-chemical 
St. Paul NSSC 

Hoerner Waldorf Div. none I:einking plant 
St. Paul 

1 Average daily use in cords/ day. hwd. = hardwoods; swd.. = softwoods. 
' , 2 

Not available. 

Source: Lockwood's (1978). 
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kraft mills, 1 is a semi-chemical mills, and 1 is a deiuk.i?g plant. Table 

14 provides additional information al:out }tinnesota•s pulpnills. 

The groundwood mills are heavily dependent on softwoods, especially 

spr'Uce and fir. The kraft mills and those using mechanical processes 

otber than groundwood can utilize pine and hardwoods. 

The pulp mills obtain their pulpv;ood supplies in several different 

ways. Some buy stumpage and then contract independent loggers to cut it 

for them. Others rely on stumpage purchased and cut by loggers and de-

livered to the mills. Boise Cascade maintains a company logging operation 

which supplies a portion of its pulpvvood requirement. Timber brokers are 

also involved in the marketing of pulpv;ood. 

The Blandin Paper Co. , Boise Cascade Corp. , Northwest Paper Di vision 

of Potlatch Corp., and St. Regis Paper Co. purchased stumpage on state 

lands during fiscal year 1976 (MN. DNR, 1976). The Blandin sales were in 

Itasca, Koochiching, St. Louis, and Lake counties. Balsam fir and black 

spruce were the major species involved. Smaller volumes of northern white-

cedar and tamarack were also purchased. The Boise Cascade sales were 

located in St. Louis, Koochiching, and Itasca counties. The sales were 

largely of aspen, black spruce, and balsam fir pulpv;ood and northern white-

cedar :posts. There were only two sales_to Potlatch Corporation in fiscal 

1976. Both were in St. I.Duis County and consisted mainly of jack pine and 

aspen pulpwoc:d. Three St. Regis divisions bought tilnber on state land in 

fiscal 1976. The Sartell Division of St. Regis Paper Company purchased 

black spruce pulpv;ood in St. Louis County, while the Rhinelander, Wisconsin 
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mill purchased tamarack pulpwod in Bel trarni County, The Wheeler Di vision 

at Cass Lake bought pine stllI!Page in Lake of the Woods County. 

According to U~S. Forest Service data for 1976 (Blyth and Hahn, 1977), 

286~100 rords of spruce, balsam fir, and tamarack were harvested for pulp 

use in Minnesota. With mi.nor exceptions this "VOlume came from swamp forests. 

This represents 24 percent of the total of 1,208,800 cords of pulpwood 

of all species produced in Minnesota in 1976. 

The non-pulpwood peatland forest products (.sawtimber, p:::>sts, poles, 

etc. ) are purchased by several different 'Vvood using industries. Small 

sawmills are widely distributed in north-central Minnesota. Some of the 

l::x:>ttom land hardvvood.s are purchased as fuel for residential heating. 

The sales of stumpage on state lands in Koochiching County were 

analyzed to dete:rmine the relative importance of various peatland forest 

products. The state owns 54 percent of all the land and 78 percent of the 

peatlands in Koochiching County (Mr.MIS). Thus the sales data should cor-

rectly reflect the relative am::>unts of peatland species sold, but it should 

not be used to compare the importance of .peatland and upland species. The 

data indicate the estimated timber volume on the sale area, not the actual 

harvest during fiscal 1976. In practice, the Volume harvested from an area 

usually exceeds the estima.ted volume. The fiscal year 1976 timber sales 
4 

are summarized in Table 15. 



70 

Table 15. Surrrrnary of State Timber Sales by Species and Prod.uct for Fiscal 
1976--Kcx:>chiching County, 

1 
Christmas 

Prcxluct Shortwood Sawtimber Poles Piling trees 
species cords rnbf pieces linear ft. ;eieces 

Black spruce 30,926 0.5 2,250 24,000 

Tamarack 4,785 14 440 

N. white-cedar 4,582 3 1,014 

Bi:mland Hdwds. 56 353 

Ash species 166 1 

Elm 15 44 

Balsam fir 7,941 5.7 500 

Aspen 25,989 3.2 

Pine species 2,402 394.75 344 50 

Balm of Gilead 2,394 

W.h. spruce 733 76.35 2,200 

Bassv;ood 3 

Oak species 120 

1 Includes pulpvxx:x:l, r:osts, sawl:x>lts, fuelVvUOd, and miscellaneous pro-
ducts scaled in cords. 

Source: Minnesota DNR (l976} • 
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Pricing Practices 

Since state lands are a major source of peatland forest products, it 

will be vvorthwhile to examine the state's marketing procedures. 'When an 

area is selected for harvest, the :r:::NR estimates the volume of timber on 

~e tract by species and product. The stumpage price of the timber is 

then determined. The base price varies by species and produ~t. The base 

price. is then adjusted to reflect such factors as the distance to markets, 

ease of harvest, and accessibility of the tract. Sales of less than 

$1500 can be made without corrpetitive bidding. Larger sales are adver-

tised and sold at auction. 

Table 16. Stumpage and Delivered Prices for Selected Species and Products1 

Blackduck Area2 Delivered Price Range 
Species/Product Stumpage Price in.Minnesota (cord) 

Black spruce/pulpwood $8/cord $43.00 - $44.50 

Tamarack/pulpwood $3/cord $28.50 - $31. 00 

Balsam fir/pulpwood $4/cord $28.00 - $33.00 

N. white-cedar/bolts (6"+) $4/cord $27.00 - $45.00 

Ash/sawlogs $15/MBF $60.00 - $90.003 

El.rrVsawlogs $15/MBF $55.00 - $90.003 

1 From Minnesota OOR (1978) . 

2 Prices in effect since 7/1/76. Revised prices will be in effect 
a:eter 7/1/78. 

3 Sawlog prices vary with quality of product and location. 
are generally from sawmills in southeastern Minnesota . 

High prices 
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Table 16 gives the Minnesota U'JR's base stumpage price for some peat­

land forest products in the Blackduck area~ These prices have been in 

effect since July 1, 1976. The base price will be revised on July 1, 1978. 

A slight increase in stumpage prices is expected. The prices paid for 

v~ious products delivered to Minnesota mills on July 1, 1977, are also 

-listed in Table 16 . 
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SUMMARY 

Infonnation on the vegetation was obtained from· an extensive review 

of past studies of northern Minnesota peatlands. fust of the previous 

studies dealt with the ecological aspects of these areas. However, some 

studies also provided plant lists descriptive of the vegetational com­

position. 

The development of peatland vegetation is strongly related to ground­

water flow, groundwater level, and water chemistry. Based on these re­

lationships, peatlands are divided into three broad physiognomic classes: 

bogs, fens, and swamps. Bogs are floristically and nutritionally the 

poorest followerl by fens and swamps. The latter are often productive 

forests. 

To emphasize the interrelationship between vegetation and environment, 

a brief discussion is included about hydrarch succession and paludification 

in northern .Minnesota. 

Infonnation from the vegetation studies reviewed is organized in the 

framework of m::dified existing classification systems. The vegetation 

types are related to rroisture and nutrient conditions in the edaphic field 

of northern Minnesota's peatlands (see Fig. ll. Plant lists of peatland 

stµdy areas are used to characterize floristically each vegetation type. 

Plant lists from earlier studies are often incomplete, lacking species 

- infonnation, especially about grasses, sedges, rrosses, and lichens. 

Various classifications of rare, endangered and threatened plant 

species and their legal status are reviewed. Ten peatland species are 
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considered to be of special concern and are discussed in relation to 

habitat factors, associated species, and vegetation types. The reported 

locations are mapped. 

' The preservation of individual species and total plant comnunities 

is, inseparable from habitat preservation. 'Ib preserve individual species, 

·corrmunities, or total landscapes as they exist, the maintenance of the 
-

governing environmental conditions is necessary. 

Of special interest are areas interconnected with water flow fanning 

continuous systems. String fen and lx>g or forested island and fen can-

plexes are such systems, the preservation of which requires that large 

areas be set aside. Areas between upland forests and treeless sphagnum 

bogs very often include several transitional stages of peatland vegetation. 

'Ib preserve the individual stages requires preservation of the whole 

system. Each vegetation type is unique and representatives should be 

preserved. 

Proposed or existing Scientific and Natural .Areas, Critical Areas, 

and National Natural Landmarks are listed and mapped for the northern 

Minnesota area involved. 

The broad puri:ose of the forestry phase of this project has been to 

summarize infonnation from various sources which \\Duld help assess the 

possible impact of development of northern Minnesota's peatlands on the 

_ forest resource and the economy it sup:ports. Relevant information con-

c~ms peatland forest area, the tree species and forest types present, 

and the current industrial use of the forest resource. 
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Major sources of information are the forest inventory and survey 

data being compiled by the Division of Forestry in the Department of 

Natural Resources jointly with the U.S_ Forest Service, North Central 

For~st Experiment Station. Unfortunately, ir1fonnation for some of the 

cmmties is not yet available. However, information is sumnarized for 

Aitkin, Beltrami, carlton, Itasca, Koochiching, Lake of the Woods, and 

St. Iouis counties. 

Infonnation has also been obtained from Iron Range Resources and 

Rehabilitation studies and reports for individual counties, from the 

Minnesota I.and Management Infonnation system, from a report by Midwest 

Research Institute, and from the major industrial users of northern 

Minnesota's forest resources. 

Inforrnation reported docurrents the great imp::>rtance of the peatland 

forest as the primary resource base for many of the northern counties. 

The peatland acreage is approximately a third of the total land area of 

the seven counties as reported by one source. However, there is great 

variation in estimates made in three reports reviewed, indicative of the 

need for more accurate basic information. In these counties over 60 per­

cent of the total land area is forested. J:.bst of this forest land is 

classified as corrmercia~ based on the species present and inherent pro­

ductivity of the site. Data from 1964 for some counties and 1977 for 

others show that there are slightly over 2~ million acres of commercial 

peatland forest including softwoods (black spruce, tamarack, white-cedar) 

and miscellaneous hardw::xrls, nostl y black ash. Black spruce and tamarack 
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are the ma.jar species, occupying over half of this area, Black spruce 

is the major species both as to abundance and income generated because 

its stumpage value is double that of other species. 

' Because 1977 inventory infonnation is available for Koochiching 

Co\]Ilty and because of the critical importance of the forest resource 

-there, more detailed information is surrmarized for it in this report. 

According to the Conservation Needs Inventory, 1967 as reported by Mid­

west Research Institute (1976) , about 99 percent of the county is for-

ested. Of the total of 1,781,700 acres of forest, 64 percent is classed 

as corn:nercial forest, of which over a half million acres are swamp coni-

fers or lowland hard\\Dods. Black spruce is again the most important single 

species. Koochiching County forests are the main source of wood for the 

large Boise Cascade paper mill in International Falls as well as several 

other state and out-of-state mills. The state owns 78 percent of all the 

peatlands in that county, and a sumnary of state timber sales of various 

species for 1976 is given in Table 15. 

The forest resource is the major basis for the economy of many 

northern Minnesota counties. In Koochiching County some 659,000 cords of 

spruce and tamarack were harvested in 1976. Stumpage sales on state land 

alone totaled 30, 926 cords. At prevailing stumpage prices for 1976 this 
<f 

represents a return of over $5 million that year totally and approximately 

$250,000 return on state lands alone. In addition, add-on values from pro-

cessirig and selling the products far exceeds the stumpage returns. 
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There are 12 mills in Minnesota which process wcxxi pulp for various 

kinds of paper and other wood fiber products. Their location, pulping 

process, and daily wood requirements are given in Table 14. These mills 

de~d, with minor exception, on Minnesota forest resources. In addition, 

there is sane shipment of Minnesota 'WOOd, especially the swamp species, 

to Wisconsin mills. 

Black spruce, the major species on northern Minnesota peatlands, has 

technical properties which make it a choice species for some types of 

paper and pulping processes. A.s a result, at least four of the mills re­

quire large volurres of this species to keep producing the kinds and qualities. 

of paper they manufacture. While other species can be used in certain 

types of pulping processes and for certain kinds of paper, black spruce 

continues to be a required species in high demand. Because of this, any 

major loss of productive spruce acreage is a matter of critical concern. 

Table 13 documents a significant reduction in spruce acreage from 1962 to 

1977 in Koochiching County. The reasons for this are not clear. They 

may relate to inconsistencies in 1962 and 1977 survey procedures. 
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RECOMMENDATIONS 

In view of the paucity of knowledge of the peatland flora, especially 

concerning the grasses, sedges, rrosses, and lichens, we recommend that 

such studies be conducted by appropriate specialists. 

To preserve rare, endangered, and other species of special interest 

i~ will be necessary to identify areas of sufficient size to protect the 

total habitats of these species. The complex vegetation patterns on some 

b::>gs and fens can be preserved only by protecting large areas including 

the entire water flow system. 

We reconmend that proposed Scientific and Natural Areas and other 

possible areas in the northern peatlands with unique features be included 

in the state system as soon as possible. The ~ National Natural Land­

marks in the area give some protection to the string fen and rog complex 

they include. However expansion of their b::mndaries may be necessary. 

In view of the critical irn}_:x:)rtance of the peatland forest resource 

to the econony of northern Minnesota counties, we recomnend that the cur­

rent forest inventory of the counties involved be accelerated and in­

tensified, if necessary, to provide infonnation as a basis for estimates 

accurate on a county or smaller area basis. 

It is also recorrmended that the specific Minnegasco area proposed 

for develoµnent be inventoried to enable :rrore exactly an estimate of the 

resultant economic loss especially of black spruce growing stock. The 

losses involved should not be considered as only the loss of stumpage 

values. The add-on value fran product manufacture and related activities 

have far greater economic impact. 
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It is also recomnended that, to the extent any acreage of productive 

spruce forest is destroyed by harvesting the peat, the area 1:e reforested 

to spruce to maintain at least the present level of growth of that .im­

J?Qrtant species. To further offset loss of growth of peatland species 

from possible developnent, it is also recorrmended that rcore intensive 

forestry practices be applied including conversion of some presently 

unproductive swamp shrub areas to black spruce. 
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