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SUMMARY 

Four major plant communities have been recognized in the 

extensive peatland complex north of Upper Red Lake, which ex

hibits strongly patterned landscape features of fen water 

tracks, crested bogs with radiating ridges of spruce, and large, 

ovoid bog "islands 11 with a rim of spruce and an open center. 

The Carex trisperrna-yaccinium vitis-idaea association is found 

in the forested areas of the ombrotrophic bogs, which receive 

their mineral supply solely from the atmosphere. The Carex 

oligosperma association is observed in the open bog areas with 

only scattered dwarf trees. The Trialochin maritima-Drosera 

interrnedia community occupies the pools in minerotrophic fen 

water tracks carrying water which has percolated through min

The Carex paupercula-Calla palustris association 

nates the tear-drop shaped tamarack islands in the fen 

ter tracks. Hummocks in the fens exhibit a mixture of pool 

island species. 

Ditching and roadbuilding across the peatland have led to 

·-~J~-L.g upstream and drying out downstream, with consequent 

ects upon the vegetation. Drying out has had a particularly 

effect upon the fen water tracks. Moderate drying inten

the ridge-and-trough pattern which is oriented across the 

tion of water flow, because it encourages colonization of 

dwarf birch. Severe drying obliterates the pat

because the dwarf birch then colonized troughs as well. 
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pos~teo ~n the herbarium of the University of Minnesota. These 
,, 

collections yielded 198 taxa, representing 104 genera in 50 

plant families. Eight taxa are of special interest because th::y 

have not been collected hitherto in Minnesota or are very rare 

in the state, and because they represent extreme western sta-

tions for these taxa in the United States or even in North 

America. One hundred and twenty-nine taxa represent new rec-

ords for Beltrami and Koochiching Counties. In addition, 16 of 

the taxa recorded in this study are regarded as rare or endan-

gered plants in Minnesota. 

Analysis of water chemistry has shown that the ombrotrophic 

bogs occupy acid sites (pH 3.7-4.6) poor in ~ineral salts, and 

th·at the relatively stagnant waters are highly colored and rich 

in dissolved organic matter. The minerotrophic fen sites are 

generally slightly acid to circumneutral (pH 5.0-7.0), and are 

on average about twice as rich in mineral salts. Because these 

waters are flowing along the fen water tracks, they are gener-

ally less colored, with much lower concentrations of dissolved 

organic matter. A major hydrologic question raised (but not 

yet answered) in this study is the origin of the minerotrophic 

water which supports fen plant communities in water tracks well 

within the main complex of ombrotrophic crested bogs and large, 

ovoid bog islands. 

Stratigraphic studies, although not pursued as actively as 

the other investigations, have revealed deep peat throughout 

most of the wetland, with the greatest depths in the 

brotrophic bog and the least in the upstream part of 
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fen wate~ track which branches north and south just west of the 

central bog complex. 

Research to date has provided a great deal of information 

about the floristics and ecology of the Red Lake bogs and fens, 

but many gaps remain in our understanding of their form and 

function, which is vital to any efforts at their protection or 

reclamation. In order to fill these gaps the following research 

program is recommended: 

(1) Detailed studies of the effect of ditching and road

building upon plant communities and vegetation pattern. 

(2) Detailed ~amination of the unditched and relatively pris

tine peatland east of Highway 72 and northeast of Waskish, 

which may be the area most suitable for protection and 

preservation. 

(3) Vegetational and floristic studies of the wetland communi-

ties bordering the peatland and probably of considerable 

importance to wildlife. 

Comparative studies of large peatlands in northeastern 

Minnesota, which do not exhibit the strong patterns charac

teristic of the Red Lake peatland, 

Stratigraphic studies to elucidate the developmental his

tory of the fens and bogs and provide information which 

should be of great assistance in their protection or rec

lamation. 

Analysis of the role of fire in the forested bogs. 

Further studies of water and peat chemistry in order to 

elucidate the sources and patterns of water flow, which 
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largely control the differentiation of minerotrophic fens 

and ombrotrophic bogs. 

(8) Investigation of rates of peat accumulation in fens and 

bogs, to see whether peat is still being laid down, and if 

so, what rates of peat accretion are characteristic of the 

different landforms and plant communities. Such informa

tion may be of great significance for peatland reclamation. 
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1.0 INTRODUCTION 

1.1 Objectives 

The primary objective of the research in 1978 has been to 

establish a classification of the plant communities and the 

landscape units (cf. Heinselrnan 1970) of the large patterned 

peatlands of northwestern Minnesota as a basis for mapping 

them. "Ground truth" of the kind provided in certain specific 

areas by this study is essential to an adequate program of 

broad-scale mapping based on interpretation of aerial photo

graphs. A secondary but still very important objective has 

been to increase our presently inadequate understanding of 

(a) the inter-relationships among the plant communities, 

(b) the development of landscape patterns, and (c) the environ

mental control of development and succession of plant communi

ties and landscape units. The fundamental environmental fac

tors are topography, hydrology, and the chemistry of the under

lying soil, but vegetation development itself modifies the 

action of these factors in diverse ways that are not well 

understood. 

Understanding of the kind we seek will be of the utmost 

importance not only to the preservation and management of 

more or less pristine peatlands but also to the reclamation and 

agement of those peatlands utilized by man, whether as energy 

-g•uE·g•l or for horticulture, agriculture, forestry, or wildlife. 
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1.2 Focus of the proposal 

Research in 1978 has been focused on the complex peatland 

north of Upper Red Lake, in northeastern Beltrami County and 

parts of adjacent counties. It is by far the largest and most 

distinctive continuous peatland in Minnesota and the entire 

northern United States (except for Alaska), and consists of a 

complex mixture of "ombrotrophic" bogs, whose surfaces receive 

water only from atmospheric precipitation, and "minerotrophic" 

fens, which receive in addition water that has its source in 

adjacent or subjacent mineral soil. 

The Red Lake peatland owes its origin to the poor drainage 

over the very large area of gentle slope formerly occupied by 

Glacial Lake Agassiz, plus its location within the boreal coni

fer forest, where the cool summer climate inhibits the decompo

sition of dead plant material that accumulates on the ground 

surface. Although not quite so large as the Everglades of 

southern Florida, which is protected as a National Park, it is 

just as sensitive to the regime of water flow from adjacent 

areas, and in fact it contains more distinctive and more diver

sified vegetation patterns than the Everglades. 

The unique complex of vegetation patterns so conspicuous 

on aerial photographs of the Red Lake peatland reflects the 

delicate relations between plants and their moisture and nutri

ent tolerances. These relations are more clearly manifested 

than in the vegetation of most upland terrain, which is strongly 

influenced as well by diversified topography and soils. The 

ecological responses are also more obvious than in the case of 
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lakes, where the daily and seasonal water movements, both 

lateral and vert~cal, keep the system in such a state of flux 

that distributional patterns of organisms are not easy to work 

out -- and the organisms themselves are predominantly micro

scopic and thus not obvious in the field. The simpler rela

tions in the Red Lake peatland make it an ideal area for eco

logical studies on a grand scale. 

The entire Red Lake peatland can be subdivided broadly 

into four areas, most of which are shown on the attached air

photo mosaic (Figure 1): 

(1) The western part consists of a single water track 

about 2 miles wide carrying nutrient-rich water from the upland 

on the west (Head of Rapid River quadrangle map of U.S. Geologi

cal Survey) eastward for about 20 miles through the Shilling 

Dam and Oaks Corner Southwest quadrangles into the Hilman 

Lake quadrangle. This water track is fed as well by many 

parallel flow lines coming in from the northwest. It is a 

great, largely treeless sedge fen, characterized by a pattern 

of sinuous linear ridges and pools transverse to the direction 

of water flow. The ridges have a lush growth of sedge plants 

and sphagnum mosses and even some shrubs like dwarf birch, 

whereas the pools have sparser and smaller sedge plants along 

with water plants like Menyanthes. This "ribbed fenland'' re

lembles the well-known string bogs of the boreal forests of 

Canada and Scandinavia, but the origin of the Minnesota pat

tern• is 11ncertain (Hofstetter 1969) . The treeless fenland is 
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locally interrupted by small forested islands that have a 

streamlined form_-- a blunt head of trees (tamarack, black 

spruce, and/or cedar) at the upstream end and a long tail of 

dwarf birch extending downstream. An island probablystarts 

as a small obstruction to surface-water flow along the water 

track, e.g. by a clump of dwarf birch shrubs with a few tamarack 

trees. Diversion of the nutrient-rich water around the ob

struction allows the clump to enlarge, especially through the 

growth of sphagnum mosses, which flourish in nutrient-poor 

settings. Studies of peat cores taken on and adjacent to the 

islands imply that the fenland started as a wet meadow about 

3000 years ago as the climate became wetter, and that the lit

tle islands have developed later (Griffin 1975, 1977). 

The region encompassing the main western watertrack has 

been studied thoroughly by Hofstetter (1969) and Griffin (1975, 

1977), and so has been given less attention in 1978 than the 

areas whose descriptions follow in items (2), (3), and (4). 

(2) In the Hilman Lake quadrangle this great water track 

splits eastward into two portions, one leading southward to 

Upper Red Lake, the other leading northward to the Rapid River, 

a tributary of the Rainy River. The feature that splits the 

water track is the central portion of the Red Lake Peatland -

& complex of large ovoid areas bordered on the south close to 

Red Lake by a large linear raised bog with typical radi

pattern of spruce clumps. A raised bog is a gentle dome 

IY1tinq from upward peat growth. It receives moisture and 
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nutrients only from precipitation, for it is circumvented by 

the nutrient-rich water~ that come from the uplands. The 

large ovoid areas, themselves seen best on the Chase Brook 

Southwest quadrangle (Figure 2), may also be raised bogs, 

crowded together by the development of narrow water tracks 

(with string patterns) between them. General flow in the water 

tracks is northward, and the ovoid areas are generally attenu

ated to the north. Most of the ovoid areas, however, do not 

show the pattern of radiating spruce clumps that is character

istic of many raised bogs. Instead they have a rather homo

geneous cover of spruce, which commonly is sparse near the cen

ter of each area. This very distinctive pattern of pointed 

ovoid areas may be unique in patterned peatlands at least 

such forms occur nowhere else in Minnesota and are not known 

to have been described elsewhere in the world. The details of 

their vegetation and chemistry, together with those of the 

water tracks between them, have been the major focus for study 

in 1978. 

(3) East of the complex of ovoid patterns is another 

broad water track, which leads westward on the Ludlow Lookout 

Tower quadrangle toward the central area and then north to the 

Rapid River. It also has a ribbed pattern as well as tree 

islands with tails. This section is transected from south to 

north by the Waskish road (Rt. 72) but otherwise is uninterrupted 

except by the ill-fated drainage ditches of 1914, which also 

penetrate the central area and part of the western area. Some 

sites within this area have been studied in 1978. 
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(4) In the northeastern corner of the continuous peatland 

is another area of raised bogs (east of Figure 1), with asso

ciated ovoid areas developed to the northeast as the surface 

water heads in that direction toward the Black River. Some 

sites have been studied here too in 1978. 

At the margins of these major fen and bog areas are fen 

communities dominated by shrubs (alder, willow, etc.) and trees 

(tamarack and mixed swamp hardwoods). These marginal communi

ties deserve attention because of their suitability as habitat 

for deer and moose, and for a variety of smaller mammals and 

birds, which may utilize both these areas and the adjacent up

land areas on mineral soil. However, because of their tran

sitional status, it was felt that their study should await the 

accumulation of detailed information on the major landforms 

and plant communities of the main peatland. 

The total expanse of the Red Lake peatland as delimited 

is about 50 miles from west to east and 9 miles from south to 

north-- thus about 450 sqaure miles or 285,000 acres. It is 

terminated on the east by the Black River and the tributaries 

of the Big Fork River, which have worked back headward to the 

south to erode the peatland. East of the Big Fork River, how

ever, are several smaller peatlands, also on the bed of Glacial 

Lake Agassiz. The largest of these is Myrtle Lake Bog, which 

has been designated a National Landmark because of its fine 

display of raised bogs and patterned fens, whose plant communi

ties and water chemistry have been studied by Heinselman (1970). 
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This presumably was once continuous with Red Lake peatland be

fore the dissection by,the Big Fork River and its tributaries. 

Peat cores indicate that it started formation earlier than the 

western part of Red Lake peatland (Janssen 1968), and a case 

can be made for gradual western expansion of peatlands from 

east to west as the late climate has become cooler and wetter 

in the last few thousand years. 

2.0 METHODS 

2.1 Analysis of plant communities 

The releve has been employed, as described by Dr. Paul 

Glaser. "Semi-quantitative methods seem to provide the best 

approach for a rapid and yet precise vegetation survey. The 

best known and most widely used semi-quantitative method of 

vegetation classification is the releve method developed by the 

Braun-Blanquet school of phytosociology. This releve method 

stresses the total floristic composition of different vegeta

tion types. Visual estimates are made of the cover (abundance) 

and sociability (dispersion) for each species. Classification 

is based on releves which are written descriptions of the loca

tion, environment, and total species composition of a uniform 

stand of vegetation. The releves are then arranged into a phy

tosociological table so that the patterns of species distribu

tion within the releves can be utilized to delimit plant communi• 

ties or associations. Associations are defined by character 
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species which are restricted to a particular vegetation type. 

These character _species then are used to organize a hierarchi-

cal classification of vegetation within a given area. Releves 

also may be used to correlate changes in the floristic composi-

tion of plant communities with environmental gradients. In 

many ways, it represents a way of reordering, in a precise 

standardized form, the observations ecologists must make when 
~ . 

surveying vegetation." 

Following an initial reconnaissance of the area in a fixed-

wing aircraft, several helicopter flights were made to examine 

suitable releve sites over the full range of landscape features 

within the peatland complex, to collect representative samples 

of the peatland flora, and to collect representative water sam-

ples for chemical analysis. 

2.2 Floristic studies 

Vascular plants, mosses, and lichens have been collected 

at the releve sites, which represent the major plant communi

ties of the various landscape types. Additional sites have been 

examined in less representative communities, minor communities 

not subjected to releve description, and in transitional communi

ties, so that the floristic list for the site is reasonably 

complete. voucher specimens have been prepared and are being 

d•poeited in the herbarium of the University of Minnesota. Par

ticular attention has been given to the search for rare and en

apacies. 
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Subsamples of bryophytes and lichens have been collected 

with disposable plastic' gloves and will be archived for possi

ble chemical analysis of trace elements in the future, should 

concerns about regional increases in air pollution justify such 

a study. Identifications by Professor Frank M. Bowers (bryo

phytes) and Professor Clifford H. Wetmore (lichens) are in 

progress. 

2.3 Water chemistry 

Water samples were taken over the full range of landscape 

features, in pint polyethylene bottles carefully washed in 

distilled water and rinsed by water from the site. Where 

standing water was not available, the bottles were filled by 

pressing them into the surface peat. At a few relatively dry 

sites, shallow pits were dug in the peat and allowed to fill 

with water. 

The color of the water -- owing largely to dissolved or

ganic matter, and an index of stagnation -- was measured as 

absorbance at 320 nanometers in a 1-cm cell with corex filter. 

Specific conductivity -- an index of total ionic concentration 

was measured with a platinum electrode. The conductivity data 

were standardized to 20°C, and the conductivity owing to hydro

gen ions was subtracted in order to eliminate the effect of 

varying acidity (cf. Sjors 1950). Acidity was measured as pH, 

using separate glass and calomel electrodes. 
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2.4 Stratigraphy 

More than a,dozen long peat cores have been taken by pis

ton corer from representative sites within the peatland. Short 

cores (20 em depth) have also been taken at several releve 

sites. These long and short cores will be examined in order 

to obtain information on patterns of plant succession at vari

ous locations within the peatland. 

3.0 RESULTS TO DATE 

3.1 Plant communities 

A series of 57 releves, representing all the principal 

landforms of the peatland, was examined during 1978. The very 

extensive vegetation tables for these releves are presently in 

manuscript, and will be typed early in the New Year. 

3.2 Vascular plants 

During the 1978 field season 590 vascular plants were 

collected and preserved. A list of species has been typed, 

along with an accompanying list of the legal and community de

scriptions for the collection sites, as given on the labels 

of the voucher specimens deposited in the herbarium of the Uni

veraity of Minnesota. These lists are given in Appendices 5.1 

and 5.2. 

eamples 

Chemical analyses (pH, specific conductivity, absorbance) 

257 



have been performed on 78 water samples. The data tables are 

presently in manuscript, as further analyses are intended in 

1979. 

3.4 Peat cores 

Fourteen long peat cores were taken down to the mineral 

soil, and a similar number of surface cores were taken to a 

depth of 20 ern. All are refrigerated at the University of 

Minnesota for future examination. 

4.0 DISCUSSION AND PRELIMINARY CONCLUSIONS 

4.1 Plant communities 

The vegetation of the peatland was classified into six 

different plant communities based on floristic composition. 

This classification is based on the 57 releves that were dis

tributed over the major landforms of the study area. Water 

samples were collected from each releve to determine the rela

tionship between the vegetation and water chemistry. The plant 

communities of the Red Lake peatland may be separated into two 

distinct types based on species diversity and correlated with 

differences in water chemistry. The communities of the ornbro

trophic bogs characteristic of the central and eastern portions 

of the peatland are distinguished by 1) low species diversity, 

2) low (acidic) pH, and 3) poor supply of dissolved salts. 

These bog communities are isolated from mineral soil by thick 

layers of peat and receive most of their mineral supply from 
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rainwater. In contrast, the communities of the minerotrophic 

water tracks are distinguished by 1) higher species diversity, 

2) lower acidity (i.e., higher pH), and 3) richer supply of 

dissolved salts. These fen communities receive runoff from 

mineral soil of the adjacent uplands. However, the presence 

of minerotrophic fen water tracks in the center of the bog com

plex is puzzling because this area is surrounded by ombrotrophic 

bog vegetation. 

Ombrotrophic Bogs 

Two types of ombrotrophic bogs may be distinguished on 

the basis of floristic data. The Carex oligosperma - Carex 

pauciflora association occurs in non-forested openings whereas 

the Carex trisperma - Vaccinium vitis-idaea association is 

typically found under Picea mariana forests. These two asso

ciations are found on both the ovoid island bogs and the 

crested bog, and are not unique to any of the major landforms 

of the ombrotrophic bogs. A variant of the Carex oligosperma 

association contains certain species characteristic of minero

trophic water tracks and may represent a transition to the 

minerotrophic communities. 

Carex oligosperma - Carex pauciflora association. 

This association is distinguished by the presence of 

pliqoaperma and Carex pauciflora and the absence of Carex 

Also present are Sarraceria purpurea, Kalmia polifolia, 
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Andromeda glaucophylla, Eriophorum spissum, Chamaedaphne caly

culata, and Ledum groenlandicum. Clumps of Picea mariana are 

scattered throughout the stand but seldom reach heights of 

more than 15 to 20 feet (5 to 6 meters). The trees always 

show signs of layering and growth is slow. 

The Carex oligosperma association occurs in non-forested 

openings such as the centers of the ovoid islands, the bog 

drains of the crested bog forest and a large fire scar south

west of Hillman Lake. 

Habitat: The Carex oligosperma stands are sunny with a 

continuous mat of Sphagnum moss and tussocks of sedges. The 

substrate consists of hummocks and hollows but the surface is 

soft and subsidence occurs whenever weight is applied. The 

water table is close to the surface and pools of water appear 

with each footstep. Differences in elevation betHeen the hum

mocks and hollows vary considerably but average about 40-50 

centimeters. 

Profile: The uppermost centimeters typically consist of 

unhumified Sphagnum peat interspersed with sedge shoots, rhi

zomes and rootlets. The water table is at or near the surface. 

Water chemistry: This vegetation type is characterized 

by low (acidic) pH, high absorbance and low conductivity. The 

ranges of values a.re: 
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pH: 3.91 (bog drain) to 4.12 (ovoid island) 

Conductivity: 17 (ovoid island) to 27 (bog drain) ~mhos. 

Absorbance: 1.12 (bog drain) to 1.31 (ovoid island) 

Human impacts: The Carex oligosperma association does 

not seem to be affected by drainage ditches in the ovoid island 

area. Elsewhere the ditches may have lowered the water table 

of the large spruce islands and thus eliminated Carex oligo

sperma and ~· pauciflora. An example of this process is found 

east of the ovoid islands on a spruce island with a conspicuous 

fire scar. The water table on this island is 40 em below the 

surface of a hollow and no species of Carex are found in the 

non-forested clearings. Drainage ditches to the east, west, 

and south of this island have diverted most of the flow from 

the surrounding water track. 

Carex trisperma - Vaccinium vitis-idaea association. 

This association is distinguished by the presence of 

Carex trisperma, Vaccinium vitis-idaea, and Smilacina trifolia. 

Also present are most of the species found in the non-forested 

clearings except for Carex oligosperma and Carex pauciflora. 

The Carex trisperma association occurs in most forested areas 

of the ombrotrophic bogs. The most distinctive of these areas 

include the margins of the ovoid islands and the crested bog 

forest to the south. The forested stands typically contain 

atunted Picea mariana which is often infected by Arceuthobium 
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pusillum (dwarf mistletoe}. Larger trees are found along the 

outermost edges of the ovoid islands and within the interior 

of the crested bog forest. Occasional trees of Larix laricina 

are also present. 

Habitat: The Carex trisperma - Vaccinium vitis-idaea 

association is at least partially shaded and has a continuous 

moss mat. The surface consists of hummocks and hollows with 

standing water occasionally present in the hollows. The driest 

hummocks are found at the bases of the trees. The stunted 

forests of the ovoid islands have occasional openings especially 

in heavy infection centers of Arceuthobium. The trees are 

usually conspicuously clumped as a result of layering. In 

contrast the interior of the crested bog forest has a rela

tively uniform canopy formed by the larger spruce trees. 

Profile: The uppermost centimeters usually consist of 

partially humified moss and sedge peat with wood fragments and 

rootlets. The water table is at or near the surface. 

Water chemistry: The water chemistry of this associa

tion is more variable than the non-forested communities except 

for pH. The need to dig pits in several stands to obtain water 

samples may account for part of this variability. The ranges 

of values are: 

pH: 3.76 (crested bog forest} to 4.04 (ovoid island) 
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Conductivity: 12 (ovoid island) to 59 (crested bog for

est) ~mhos. 

Absorbance: 0.99 (ovoid island) to 1.94 (crested bog 

forest) . 

Human impacts: The most noticeable impacts on this vege

tation type are the result of lumbering and fire rather than 

drainage ditching. Large sections of the crested bog forest 

have been clear-cut as have been well-stocked spruce islands 

near the road. In addition most of the spruce islands near 

the Waskish Road (Highway 72) have been either burned or cut in 

the past 50 years. 

The impact of ditching seems to be mostly confined to 

the immediate vicinity of the ditches in the ovoid island area. 

Ledum groenlandicum often predominates on the firmer, drier 

substrate of the spoil banks in forested areas. Elsewhere the 

ditches seem to have lowered the water table and produced spruce 

stands with better growth, for example in the area east and 

northeast of the ovoid islands. 

Minerotrophic Water Tracks 

The minerotrophic water tracks contain three distinct 

landforms: pools (troughs or £larks), hummocks (ridges or 

ltr1nqa), and tear-drop shaped islands. A classification of 

ve9•tation of these water tracks into plant communities 

not exactly match these landforms. Only the pools and 
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forested islands are distinguished floristically whereas the 

hummocks contain species' common to the pools and the forest 

islands. The heterogeneity of the substrate of all three land

forms in respect to water level accounts for a great deal of 

variability in the vegetation. The generally continuous inter

gradation of the minerotrophic vegetation types makes it im

possible to describe their communities solely as discrete 

associations. Therefore the discussion of the minerotrophic 

vegetation will be organized according to the major landforms 

of the water tracks except where discrete associations are 

recognizable. 

Pools (Triglochin maritima - Drosera intermedia associa

tion). 

The dominant species of the pools are Carex lasiocarpa 

var. americana, Carex livida var. grayana, Carex limosa, Meny

anthes trifoliata and Rhynchospora alba. However, most of these 

species also occur on hummocks or Larix islands and are not 

solely restricted to the large pools of the water tracks. 

Of much more restricted occurrence in the pools are Triglochin 

maritima, Scheuchzeria palustris, Drosera intermedia and Utri

cularia intermedia. These species are consistentlypresent in 

the pool environment and define this type floristically even 

though they are not dominant components of the vegetation. Two~ 

conspicuous but minor associations within the pools are formed 

by clones of Rhynchospora fusca and Carex exilis. Carex exilil 
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is usually associated with Scirpus cespitosus var. callosus. 

Together they may form well-developed hummocks or mosaics of 

hummocks and pools. Even the wettest pools have micro-relief 

that favors the establishment of typical hummock species such 

as Andromeda glaucophylla, Salix pedicellaris var. hyEoglauca, 

Sarracenia purpurea and Thelypteris palustris var. pubescens. 

Although these species constitute a minor component of the 

pool vegetation their presence nevertheless helps to blur the 

distinction between pool and hummock. 

Habitat: The pool communities are sunny and wind-swept 

with 6 - 20 centimeters of standing water. The deepest water 

levels are found in unditched portions of the western water 

track and also in the pristine area east of Highway 72. The 

latter area contains some pools that are over a man's head. In 

ditched portions of the water tracks water levels are much 

lower. 

Even the wetter pools contain micro-hummocks that consist 

of flattened sedge shoots oriented approximately parallel to 

the direction of water movement. These shoots have the appear

ance of being worked by water, perhaps during spring break-up. 

The shoots are colonized by moss and hummock species and may 

constitute the origin of a hummock. 

Profile: The uppermost centimeters from the substrate 

or the pools consist of compact unhumified sedge rhizomes and 
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shoots interspersed with rootlets and humified organic matter. 

Water chemistry: The water chemistry of the pools is 

variable and may be a reflection of disturbance produced by 

ditching. 

pH: 4.54 (water track near ovoid islands) to 6.50 (near 

ovoid islands). 

Conductivity: 33 (near ovoid islands) to 144 (pristine 

water track east of Hwy 72) ~mhos. 

Absorbance: 0.12 (near ovoid islands) to 1.02 (rela

tively dry water track near road). 

Impact: The drainage ditches appear to have caused major 

changes in the pool communities. Water tracks are typically 

much drier on the downslope side of a ditch and a series of 

ditches may produce progressively drier conditions in a water 

track. Carex lasiocarpa is more tolerant of these conditions 

and becomes progressively more dominant in the pools. The 

aquatics such as Utricularia spp. and Menyanthes become much 

rarer as do the species of Drosera. Overall the species diver

sity of the pools declines withdrier conditions. 

Hummocks. 

The hummocks are not characterized by a group of species 

that is restricted to this landform type. The dominant spe

cies of the hummocks occasionally occur on microhummocks in 

the pools but are more typical of Larix islands. These species 
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include Andromeda glaucophylla, Vaccinium oxycoccus, Chamae

daphne calyculata, and Betula pumila var. glandulosa. Species 

typical of pools, especially Carex lasiocarpa var. americana, 

Menyanthes trifoliata and Carex livida var. grayana, are found 

along the edges of these hummocks or in water filled depres

sions within the hummock itself. The better developed hummocks 

typically contain small stunted trees of Lari~ laricina. Other 

species typical of hummocks include Sarracenia purpurea, 

Thelypteris palustris var. pubescens, Drosera rotundifolia and 

Salix pedicellaris var. hypoglauca. 

Habitat: Hummocks vary considerably in size, shape, and 

height above the water level. In the driest water tracks hum

mocks are about 50-60 em above the adjacent pools. In wetter 

situations the hummocks may be barely perceptible above the 

water surface. The substrate of a hummock. is typically moss

covered except for wet water-filled depressions. 

Profile: The uppermost centimeters of most hummocks con

tain partially humified sedge or moss peat with herbaceous frag

ments and rootlets. 

Water chemistry: The water chemistry of hummocks is 

variable and the ranges of values are: 

pH: 3.91 (string on edge of ovoid island) to 6.21 (near 

ovoid islands). 
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Conductivity: 20 (near ovoid islands) to 69 (near ovoid 

islands) ~mhos. 

Absorbance: 0.57 (near ovoid islands) to 1.26 (near 

ovoid islands). 

Human impact: Hummocks are always best developed in 

drier water tracks that have been affected by drainage ditches. 

In ditched portions of the western water track the hummocks 

appear to be closer to each other and have anastomosed in 

places to form extensive brushlands with abundant dwarf birch 

Betula pumila var. glandulifera. Hummocks are also very conspi

cuous in water tracks between the ovoid islands and have been 

colonized by small Larix trees. In contrast hummocks are 

barely perceptible in the water tracks of the pristine area 

east of the road. These observations suggest that water levels 

and water flow exert· a controlling influence on the development 

of hummocks. Ditching has created much drier conditions in many 

sections of the water tracks thus favoring the growth of hummocks. 

Tear-drop Islands (Carex paupercula - Calla palustris 

association). 

Within the western water track are tear-drop shaped is

lands that often have heads dominated by Larix laricina trees. 

Associated with Larix are trees of Picea mariana and more rarely 

Thuja occidentalis. The islands are variable in size and flo

ristic composition and display the richest floristic composi

tion of any landform in the peatland. Despite tt.is variability 
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the islands with well developed Larix-Picea stands have a dis

tinctive assemblage of species that are generally restricted 

to this vegetation type. These species include Carex paupercula 

var. pallens, Carex canescens, Rumex orbiculatus, Aronia :irie1ano

carpa, Lonicera villosa var. solonis, Carex disperma, Carex 

pseudo-cyperus and Rubus pubescens. Many of the hummock spe

cies also occur on this vegetation type, for example Carex 

tenuiflora, Chamaedaphne calyculata, Betula pumila var. glandu

lifera, and Vaccinium oxycoccus. 

This community type has a complex structure consisting 

of several discrete strata of trees, saplings, shrubs, and 

herbs. In addition a distinct assemblage of species is re

stricted to the water-filled pools within these islands. These 

species include: Calla palustris, Iris versicolor, Carex 

pseudo-cyperus and Typha latifolia. 

Habitat: The canopy of Larix and Picea trees on these 

islands produces a partially shaded substrate that has a dis

tinct hummock and hollow topography. The hollows often contain 

standing water but occasionally are drier. The hummocks seem 

to be composed of fallen trees that are covered with moss· and 

sedges. Fallen or leaning trees are common within these stands. 

Profile: The uppermost centimeters of the hummocks con

Mist of partially humified moss and herbaceous peat with root

l•ts and wood fragments. Buried logs are common within the 

uppor centimeters of peat. 
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Water chemistry: The values for the water chemistry of 

the Larix-Picea islands ,are: 

pH: 4.42 (Larix stand on edge of water track) to 6.39 

(western water track) . 

Conductivity: 31 (Larix stand on edge of water track) to 

75 (western water track) ~mhos. 

Absorbance: 0.26 (western water track) to 1.33 (Larix 

stand on edge of water track) . 

Human impacts: Most of the larger Larix-Picea islands 

occur in the unditched portions of the western water track and 

have not been influenced by human activity. However,several 

islands were sampled in ditched sections of the water track. 

These islands were drier with less standing water on the sur

face of the hollows. Several species were found only on 

these islands such as Viburnum triloburn, Alnus rugosa, and ~

nocarpiurn dryopteris,although their occurrence there may in

stead be related to the proximity of these islands to the edge 

of the peatland. Of all the minerotrophic vegetation types 

the Larix-Picea islands display the least signs of human distur

bance. 

• • • • • • • • 
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4.2 Vascular plants (with emphasis on rare and endangered species) 

During the 1978 field season, 590 vascular plants were 

collected, identified, and preserved as voucher specimens from 

the study area. Out of this total collection, 198 taxa were 

found representing 104 genera in 50 plant families. 

The collected plants represent all groups of vascular 

plants growing within the peatland proper. Also included are 

those plants growing in and alongside the margins of the drain-

age ditches within the peatland interior. However, plants 

growing in or near the large drainage ditch adjacent to High-

way 72 were not included unless they were also found within the 

interior. Other areas not collected during the 1978 study 

include the peatland marginal communities, mineral soil upland 

sites (such as the Ludlow Lookout Tower Area), and roadside 

shoulders and embankments. 

Of the plants collected, the Asteraceae with 8 genera and 

the Cyperaceae, Poaceae, and Orchidaceae with 7 genera represent 

the largest families. Eight genera have 4 or more taxa, and 

4 of these, Carex, Salix, Juncus, and Eriophorum each have 7 

or more taxa. The largest genus is Carex with 31 taxa. The 

198 taxa are broken down into the major groups of vascular 

plants in the following tabulation: 

TAXA 
Vascular Intro-

Plant Group Native duced Total Genera Families 

Pteridophytes 7 0 7- 6 3 
Gymnosperms 4 0 4 4 2 
Monocotyledons 83 0 83 32 12 
Dicotyledons 102 2 104 62 33 

TOTAL 196 2 198 104 50 
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TABLE 1 

RARE M~D ENDANGERED VASCULAR PLANT SPECIES 
POUND IN THE RED LAKE PEA'£LAND 

CYPERACEAE 

c Carex exilis Dew. 

Cladium mariscoides (Muhl.) Torr.a 

Rhynchospora fusca (L.) Ait. f.a 

DROSERACEAE 

c Drosera anglica Huds. 

Drosera linearis Goldie.a 

GENTIANACEAE 

n t' ub · 1' S h · a b ~en 1ana r r1cau 1s c we1n. 

JUNCACEAE 

Juncus stx~ius L. var. americanus Buchenau.a 

ORCHIDACEAE 

a b Arethusa bulbosa L. 

C . d' 1 . a b ypr1pe 1um acau e A1t. 

Habenaria lacera (Michx.) Lodd.a b 

Liparis loeselii (L.) Rich.a b 

Listera cordata (L.) R. Br.a b 

1 · 'f 1' M' h a b Ma ax1s un1 o 1a 1c x. 
a b Pogonia ophioglossoides (L.) Ker. 

Pogonia ophioglossoides (L.) Ker. forma albiflora Rand & Redf.a b 

XYRIDACEAE 

Xyris montana Ries.a 

AMorley's (6) list of rare and endangered plants of Minnesota 

bMinnesota Statute No. 17.23 

cPlant taxonomists, University of Minnesota 
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The scientific name for each taxon is given in Appendix 

5 .1. 

The sequence of plant families found in the table basically 

follows that of OWnbey (1) and within each family, the genera 

and species are alphabetically arranged. The scientific names 

follow Fernald (2) very closely but deviate in certain cases. 

When this occurs, the name used is based either upon the latest 

available monograph or that used in Gleason and Cronquist (3). 

The full authority names, which are abbreviated in the table, 

can be found in the first volume of Gleason (4). It should be 

noted that taxon rankings lower than that of form are not 

utilized. 

Eight of the taxa found in the Red Lake peatland are very 

rare in Minnesota and represent significant westward extensions 

of range in the U.S.A., or even in North America. In addition, 

100 new county records were obtained for the plants of Beltrami 

County, and 29 new records were obtained for Koochiching County. 

An account of rare and endangered species recorded in the 

Red Lake peatland follows. 

Rare or Endangered Vascular Plants in the Red Lake Peatland 

During the 1978 field season, 16 vascular plants were 

round within the Red Lake peatland which are considered to be 

rare or endangered in Minnesota. As Table 1 shows, 9 of these 

aro qiven limited legal protection under the Minnesota Wild 

Flowor Conservation Law (5). Another 5 are included in Professor 
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Thomas Morley's (6) list of plants rare or endangered in Minne

sota, but are not included in the Minnesota Wild Flower Con

servation Law; and an additional 2 are plants which have only 

recently been discovered in the state. 

During the 1978 study, 8 taxa of the Orchidaceae were 

found growing within the peatland. Although all members of 

this family are afforded limited legal protection under the 

Minnesota Wild Flower Conservation Law, the orchids growing 

within the study area vary greatly in frequency .of occurrence 

and in specificity of habitat. Arethusa bulbosa, Pogonia 

ophioglossoides, and Habenaria lacera are commonly found within 

the peatland, but are confined to the rninerotrophic fens. 

Liparis loeselii and Malaxis unifolia also colonize the fen 

areas, but are rare in occurrence. Listera cordata is confined 

to the ombrotrophic areas, where it grows in scattered colonies 

in forested bog. Cypripedium acaule is found both on the coni

fer islands and in the ombrotrophic bogs, but never in any 

great abundance. Significantly, Pogonia ophioglossoides forma 

albiflora was found growing at three minerotrophic fen localities 

within the Red Lake peatland. This is the first known record of 

this taxon from Minnesota. 

Gentiana rubricaulis, also protected by the Minnesota Wild 

Flower Conservation Law, is of rather limited occurrence in 

the peatland, growing only sporadically in partially dried-up 

patterned fen. 

As mentioned above, 5 vascular plants were found growing 

in the Red Lake peatland which are in Morley's list of plants 
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rare or endangered in Minnesota, but are not included in the 

Minnesota Wild Flower Conservation Law. It is important to 

point out that although r~rley's list has yet to be given legal 

significance, it includes those plants native to Minnesota 

that probably need protecting the most, owing to their pro

nounced scarcity within the state. His list is based on limited 

presence (fewer than 5 collection sites), as documented by 

preserved specimens at the University of Minnesota Herbarium, 

or on occurrence in -only small geographical areas of Minnesota 

(6). The 5 vascular plants included in Mor~ey's list are 

Drosera linearis, Rhynchospora fusca, Xyris montana, Juncus 

stygius var. americanus, and Cladium mariscoides. 

Drosera linearis is locally abundant in the pools of 

the great western wa~er track but thus far unknown from the 

central and eastern portions of the peatland. The Red Lake 

peatland represents the third known station of this species 

from Minnesota. In Canada, this primarily eastern species 

ranges from Newfoundland to as far west as Alberta (7), but 

presently the Red Lake fen represents the western-most station 

of this plant in the United States. 

Rhynchospora fusca is locally abundant on the edge of fen 

pools and in the £larks of the patterned fens throughout the 

peatland area. The peatland represents the second known sta-

tion for this species in Minnesota. Based on the distribution 

qivun by present-day manuals, this peatland represents the west

•rnmost station for this plant in the United States and only 
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one isolated station on the Saskatchewan River near the Sas

katchewan-Manitoba boundary (8) represents a more western 

locality in North America. 

During the 1978 study, Xyris montana was found growing on 

the edge of fen pools at two localities within the peatland 

area. At one of these sites the species was especially abun

dant (Koochiching County - SW~NW~ Sec. 16 Tl56N R29W). The 

Red Lake peatland is the third known station for this plant 

in Minnesota. According to Scoggan (7) and Fernald (2) , 

X. montana is a plant primarily of eastern Canada that has only 

limited local extensions into the United States, with these 

rarely found west of Michigan. 

Juncus stygius var. americanus was found growing on the 

edge of fen pools at three localities within the peatland area. 

The Red Lake peatland is the third known station for this spe

cies in Minnesota. Scoggan (7) gives this boreal plant as 

ranging in North America from Alaska to northern Saskatchewan 

then eastward to Newfoundland with several local extensions into 

the United States. At present, the Red Lake peatland represents 

the westernmost station of this plant in the contiguous United 

States. 

Cladium mariscoides is scattered throughout the wettest 

portions of most, if not all, of the patterned fens, but is 

found most frequently in the great western patterned water track. 

This is t~e fifth known station for this species in Minnesota. 

The Red Lake peatland represents the westernmost station for 
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this plant in the United States and only one isolated station 

near Dahlton, Saskatchewan (7) represents a more western 

locality in North America. 

Drosera anglica and Carex exilis, although not included 

in either Morley's list or the Minnesota Wild Flower Conserva

tion Law, are Minnesota rarities that were found within the 

study area. Both of these plants have only recently been found 

growing in the state. 

Drosera anglica is locally abundant in the flarks of the 

patterned water tracks throughout the peatland area. Although 

Hofstetter (9) reported this plant to be growing in the Red 

Lake peatland, there were no specimens of D. anglica from Min

nesota present in the University Herbarium prior to 1978. 

Thus, voucher specimens of D. anglica taken during the 1978 

study represent the first verified account of this plant's 

presence in Minnesota. According to Hulten (10), this is a 

circumboreal species which has several local extensions into 

the United States. The Red Lake peatland can be considered 

Qn additional such extension. 

Carex exilis is locally abundant throughout the peatland 

area on the poor fen ecotones (laggs) which separate the ornbro

trnphic ovoid islands and the mineral-rich water tracks. It 

1110 10metimes is a constituent of the ridge portion of the 

pattornod fen. Although collected from the peatland area 

prtor to 1978, it is important to note that c. exilis is un

known trom elsewhere in Minnesota. According to Scoggan (7) 
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5. 0 APPE:JDI CES 

~) 0 L Vascular plants collected in the Red Lake peatland 

Ferns and Fern Allies 

Eguisetuo fluviatile Lo 

C StiU~';DACEA.E 

Osmunda cinnamomea L. 

Athvrium filix-femina (L.) Roth. var. mic~auxii (Spreng.) Farwell. 
D~yopteris cristata (L.) Gray. 
~ryopteris soinulosa (Mueller) Watt. 
Gymr:ocaroium drvonteris (L.) Hewm. 
"11\.. 1 +- 0 -~!9 ;vp ve:r:'J.S palustris Schott var. pubescens (Lawson) Ferno 

Gymnosperms 

1JUT'RESSACEAE 
Thuja occidentalis L. 

PIUii.CEAE 

Larix laricina (Du Roi) K. Kocha 
Picea mariana (Mill.) BSP. 
Pinus banksiana Lamb. 

Angiosperms (r-1onocots and Dicots) 

Al'IACSAE 

C~g11tg bulbifera L. 
fJ.1.w.m 1uave Walt. 

UOOYNAOEAE 

6~gg:num x~nnabinum L. 
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VASCULAR PLANTS (cant.) 

ARACEP.E 

Calla palustris L. 

ASCLEFIADACEAE 

Asclepias incarnata L. 

ASTERACEAE 

Aster junciformis Rydb. 
Aster puniceus L. 
Aster umbellatus Mill. var. pubens Gray. 
Bidens cernua L. 
Bidens connata i"!uhl. var. petiolata (Nutt.) Farw. 
Cirsium arvense (L.) Scop. 
Cirsium muticum Michx. 
Eupatorium maculatun L. 
Eupato~ium perfoliatum L. 
Petasites sagittatus (Fursh) Gray. 
Senecio pauperculus Michx. 
Solidago canadensis L. 
Solidago gr~inifolia (L.) Salisb. 
Solidago uliginosa Nutt. 
Sonchus arvensis L. var. glabrescens Guenth., Grab. and WimmG 

BETULACEAE 

Alnus rugosa (Du Roi) Spreng. 
Betula papyrifera l'Iarsh. 
Betula Pumila L. var. glandulifera Regel. 
Betula X sandbergi Britto 

CAt1P ANULACEAE 

Campanula aparinoides Pursh. 

C.APRIFOLIACE.AE 

Lonicera oblongifolia (Goldie) Hook. 
Lonicera villosa (Michx.) R. & s. var. solonis (Eaton) Fern. 
Viburnum trilobum Marsh. 
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VASCULAR PLt!:ITS (cant.) 

' • !'((jJ !-!ILL.C:::::.AS 

:',··llaria l:::mrz:ifolia I'Iuhl. 

>n'r~us c 'lne.densis .Lo 

;orn11 s rugosa Lam. 

r;ornus stolonifera Nichx. 

GYl' ::::RACEAE 

r;(trex am~ustior :Mackenz. 

r;:,rex aguatilis \lahlenb. var. altior (Rydb.) Fern. 

:nrex a urea Nutt. 

· ;nrex bebbii Olney. 
1]nrex brunnescens (Pers.) Pair. var. snhaerostachya (Tuckerm.) Kukenth. 

:·,rex buxbe.unii 1,J'ahlenb. 

nrex C8.nescens L. 

'>1 :·~x cephalantha (Bailey) Bickn. 

:nr0x chordorr~iza L. f. 

r:nrex diandra Schran.k. 

';:,rex rlisnerma Dew. 

1 ;t14'0X interior Bailey. 

:11 rnx lac ustris \.J'illd. 

;tt r'ox lanuq:inosa t:ichx. 

~~· rr.•x ltJsiocarpa Ehrh. var. americana Fern. 

<.:t1T?X leptalea Wahlenb. 
1~£11'?X li:nosa L. _ 
~fU',.,X J.ivida (Wal;.lenb.) Willd. var. grayana (Dewey) Fern. 

~~·fA oligosperma ~ichx. 

~ilJ,'C&S. r;nuc iflora Lightf. 

w.atax tHlllp~rcula r-:ichx. var. pallens Fern. 

~~J:ttX ~l:?jecta !'Iackenz. 

~J.l'll ;Jft1Uc1o-cyperus L. 
War11 tontrpta Stokes var. utriculata (Boott) Bailey. 

~&6'~1 ~~ricy~ Lam~ 

~l.tll W~'~l'\.\ Dew. 
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VASCULAR PLAluS (cont.) 

ERACEAE (cont.) 

~ tenuiflora Wahlenb. 
~ trisperna De"r. 

~ vaginata Tausch. 
~ virirlula Michx. 
:ladium mariscoides (Muhl.) Torr. 
lulichium arundinaceum (L.) Brittono 
:leocharis compressa Sullivo 
~riophorun angustifolium Honckeny. 
~riopborum chamissonis C. A o Heyer. 
~riophorum gracile Koch. 
~riophorum spissum Fern. 
~riophorum tenellum Nutt. 
~riophorum virginicum L. 
~riophorum viridi-carinatum (Engelm.) Fern. 
:lliync!:tospora alba (L.) Vahl. 
Rhynchospora fusca (L.) Ait. f. 
Scirnus atrocinctus Fern. 
Scirpus cespitosus L. var. callosus Bigel. 
Scirpus hudsonianus (Michx.) Fern. 
Scirpus validus Vahl. 

OSERACEAE 

Drosera anglica Huds. 
Drosera intermedia Hayne. 
Drosera linearis Goldie. 
Drosera rotundifolia L. 

~ICACEAE 

Andromeda glaucophylla Link. 
Chamaedaphne calyculata (L.) ~1oench. 
Gaultheria hispidula (L.) Bifel. 
Kalmia nolifolia Wang. 
Ledum groenlandicum Oeder. 
Vaccinium angustifolium Ait. 
Vaccinium m~rtilloides Michx. 
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VASCULAR PLA11TS (cont.) 

·::: i ~ACEAE (cont.) 

'hccinium. oxycoccos L. 

'!·tcci:J.iurl vitis-idaea L. var. :J.inus Lodd. 

(~r:ntiana rub::-icaulis Schwein. 

nenyanthes trifoliata L. var. minor Raf. 

:liprmris vulgaris L. 

dvDericum virginicum L. var. fraseri (Spach) Fern. 

TRIDACE.A.E 

Iris v~rsicolor L. 

JlJ !!CACE.AE 

,Tuncus alninus Vill. var. rariflorus Hartm • 

. lnocus brevicaudatus (Engelm.) Fern. 

,hm.~us canadensis J. Gayo 

.rvncus dudleyi \.fieg. 

,/ltt;cus nodosus L. 

,June u e pe loc arpus Mey. 

Juncu; stygius L. var. americanus Buchenau. 

JU~~r, Art I!iACEAE 

Ughtnchzeria palustris L. var. americana Fer::1. 

iEi5lochin maritima L. 

LAr1IAOEAE 

laan;;yo 'altnericanus r-!uhl. 

WQRP'Hf uni.f'lorus :Michx. 
ggytgllr• ria epilobiifolia Hamil t. 

TltJlJ, ~UACE.f..E 

VICiQ'Jlzrim gornut;a t:ic!lx. 



VASCULAR FIJ4~S (cont.) 

~NTIBUL.A.2IACEAE (cont.) 

Utricularia intermedia Hayne. 
Utricularia minor L. 
Utricularia vulgaris L. 

ILIACE.AE 

Maianthemum canadense Desf. 
Smilacina trifolia (L.) Desf. 

)BELIACEA.E 

Lobelia kalmii L. 

)RANTHACEAE 

Arceuthobium pusillum Peck. 

ffiiCACEAE 

Myrica gale L. 

nTI?HJ...EACEAE 

Nuphar variegatum Engelm. 

~T.A.GRACEAE 

Epilobium angustifolium L. 
Epilobium leptonhyllum Raf. 
Epilobium nalustre L. 

RCHIDACEAE 

Arethusa bulbosa L. 
Cypripedium acaule Ait. 
Habenaria lacera (Michx.) Lodd. 
Liparis loeselii (L.) Rich. 
Listera cordata (L.) R. Br. 
r1alaxis unifolia Michx. 
Pogonia ophioglossoides (L.) Ker. 
Pog:onia ophio~lossoides (L.) Ker. forma albiflora Rand & Redfield. 
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VASCULAR PLAlJT.S (cont.) 

;'"~rostis scabra Hill-d. 
Bro~us ciliatus L. 
Calamagrostis canadensis (Michx.) Beauv. 
Calama~rostis inexpansa Gray var. brevior (Vasey) Stebbins. 
Calamag:rcstis neglecta (Ehrh.) Gaertn. 
Cinna latifolia (Trin.) Griseb. 
Glyceria borealis (Nash) Batchel~er. 
Glyceria striata (Lan.) Hitchco 
Muhlenbergia glomerata (Willd.) Trin. 
Phragrnites communis Trin. var. berlandieri (Fourn.) Fern. 

POLYGONACEAE 

Polygonum sagittatum L. 
Rumex orbiculatus Gray. 

FRTITIJL.ACEAE 

Lysimachia terrestris (L.) ESP. 
Lysimachia thyrsiflora L. 
T~ientalis borealis Raf. 

PYRCUCEAE 

~onotrooa uniflora L. 
Pyrola asa~ifolia r·Tichx. var. purpurea (Bunge) Fern. 
Pyrola secunda L. var. obtusata Turcz. 

rv~rrrn:cuLACEAE 

Caltha palustris L. 
Ronunculus gmelini DCo var. hookeri (D. Don) Benson. 

RllM111 A8 E.AE 

Rh~mnus alnifolia L'Hero 

ROUACEAE 

t\me l~c.1chier humilis i,-Jieg. var. comnacta Niels. 
A;:opia ::nelanocarna (r~ichx.) Spach. 



V~SCULAR PLAl~S (cont.) 

JShCEAE (cont.) 

Geum aleoricum Jacq. var. strictum (Ait.) Fern. 
Potentilla fruticosa L. 
Potentilla palustris (L.) Scop. 
Rubus acaulis Michx. 
Rubus pubescens Raf. 
Rubus strigosus ~ichx. 
Spiraea alba Du Roi. 

UBllCE.AE 

Galium labradoricum \.J'ieg. 

ALICACEAE 

Populus balsamifera L. 
Populus tremuloides Michx. 
Salix bebbiana Sarg. 
Salix candida Fluegge. 
Salix discolor Muhl. 
Salix gracilis Anderss. 
Salix interior Rowles. 
Salix lucida Muhl. 
Salix pedicellaris Pursh var. hypoglauca Fern. 
Salix Dlanifolia Pursh. 
Salix pyrifolia Anderss. 
Salix serissima (Bailey) Fern. 

\ARRACENIACEAE 

Sarracenia purpurea L. 

:AXT5'RAGACEAE 

Pa~nassia glauca Raf. 
Parnassia palustris Lo var. neogaea Fern. 

Gerar~ia paupercula (Gray) Britt. var. borealis (Pennell) Dean. 
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'l.ASCUL.~R PLANTS (cont.) 

./::w~HTJL.A?..I.ACEA.E (cont.) 

T1" 1 . L . , 1rm us r1ngens • 
P.;c' icularis lanceolata l':ichx. 

~parganium minimum (Hartm.) Fries. 

Typha latifolia L. 

·.r:ou ... cEAE 

Tliola incognita Brain. 
11ola mackloskeyi Lloyd ssp. pallens (Banks) Baker. 
Viola nephrophylla Greeneo 

:<Y:<IDACEAE 

Xyris montana Ries. 

ZO:JTERACE.AE 

Potamogeton natans L. 
rotamogeton gramineus L. 
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5.2 Vascular plant collection sites 

Coll. 
Site 
:ro. 

1. 
2. 

4. 

6. 

7. 
8. 
a 
./0 

10o 
11. 
12. 

13. 
14. 

15. 
16. 
17. 
18. 

19. 
20. 
21. 
22. 

25. 
26. 
27o 
28 .. 

N"E}{!:f!J)f. 

~~.-r,4!:E}~ 

~rw1{Nw~{ 

sw;~rrw'}4 

Legal , 
Description 

Beltrami County 

Sec.l Tl56N R3Hl 
Sec.l Tl56N R31W 
Sec.l9 Tl56N R30H 
Sec.l9 Tl56N R30W 

sw~mr;. Sec .19 Tl55N R30W 
S~N~~ Sec.l9 Tl56N R30W 
S...J}4SEJ{ Sec .1 Tl56N R31W 
SW(\SE/4 Sec .1 T156N R311.-l 
~~ Sec.l4 Tl56N R31W 
S\.f1;4NW}4 Sec .14 Tl56N R31W 
NE1(SE}4 Sec .13 Tl56N R31W 
~S~ Sec.l3 Tl56N R31W 
S~~ Sec.32 Tl56N R32'W 
SYc6E,4 Sec.32 Tl56N R32W 

i'TEJ'NE)4 Sec.l7 Tl56N R3Ul 
ND4NE}4 Sec .17 Tl56N R31W 
NE.)4NE)4 Secol7 Tl56N R3l'J 
~S~ Sec.l7 Tl56N R31W 
SW~~n~ Seco36 Tl56N R32J 
~~Jj{ Sec. 36 Tl56N R32W 
S~Mr~ Sec.36 Tl56N R32W 
SW)4NW}{ Sec • 36 Tl56N R32W 
1~~~ Sec.25 T156N R32J 
~~~). Sec.25 Tl56N R32J 
r~).I~ Sec.25 Tl56N R3~J 
NE?'NW'){ Sec. 25 Tl56N R32vl 

N~NW;·f. Sec" 25 Tl56N R32.J 
NE/~I:t}J-4 Sec. 25 Tl56!T R32~ . .J 
SvJ;irlE/!. Sec. 24 Tl56N R32:J 
SW";4ITE;L Sec. 24 Tl56N R32W 
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Comi!lunity 
2}escription 

Partially Dried-up Patterned Fen 
Edge of Drainage Ditch 
Black Spruce Bog 
String of Patterned Fen 
Flark of Patterned Fen 
Edge of Drainage Ditch 
Black Spruce Bog 
Drainage Ditch 
String of Patterned Fen 
Flark of Patterned Fen 
Partially D~ied-up Patterned Fen 
Edge of Drainage Ditch 
Edge of Hilman Lake 
Open Bog 
Poor Fen Ecotone (Lagg) 
Edge of Black Spruce Bog 
Edge of Drainage Ditch 
Conifer Island 
Conifer Island 
Poor Fen Ecotone (Lagg) 
String of Patterned Fen 
Flark of Pat~e:rned Fen 
String of Patterned Fen 
Flark of Patterned Fen 
String of Patterned Fen 
Flark of Patterr.ed Fen 
Black Spruce Bog 
Edge of Drainage Ditch 
Poor Fen Ecotone (Lagg) 
Edge of Fen Fool 



I 
I 

31. 

I 32o 

33. 

I 34. 

35. 

I 36o 
37. 

I 
38. 
7:0 
.//. 

I 
40. 

41. 

42. 

I 43. 
44. 

I 45. 
46 0 

I 47. 
48. 

I 
49. 
50. 

51. 

52. 

53. 
54. 
55. 
56. 
57. 
~8. 

59. 

COIJiRCTIOH SITES (~ont.) 

!'"!l:l;t.SL;if. Sec •25 T156i~ R32W

~TE;~NJ'i Sec ;8 'Tl56H R31W . 

. ,NE;4l'f\.r;4 Sec.8 . 'I'1561T R3H-i 

- :N'W/4.NW;{:Sec .,28 .Tl56N R31W 

- · S:E;4liliJL.Sec.l ·T156N R31W 

tf>,n4~, .sec ~:7 · T156N R30ii · 

·NW;4ffi..n{j; ·3-ec .? dfl~~6N R3011 

' -~-~J'A Be.c. 7 .. -~156N R30W ... 

- - ' ITJJ{S1..1}4 s-ec .7 'Tl56H R30W 
SW)"t+SEJ4· Sec •12;rflll-55N R32W · . 

- ·. ~ ·SW}!.:SE}( ·Sec.-12 ':T155N R32W·· 

·. _E)2.· Bee ;1::; '['155N R32~J- ·· ; 

. E'h··. Sec ;1-3- tt'155N R32W· 
'- ... 

E'h Sec o 13 TJ55N R32\J 

SW}{.Wtr~ S~c .18. T159N R30rtl 

st:n4£:f\.rt 'Sec. ia· Tl5GN R3m·l 
" :: -~ ~~M' Sec:·: lS .T156N R3m./. ·. .. 

1~hm~-- s~~~ 1s- Ti56N R3ow 

N'$~ se6 .18 Tl56N R30'J 

NEi'SWJ{ Se~~U3::TI56N R30W .. 

~ S~c.10 Tl55N R33W .. ~ , . 

N'lh Sec~ 10 -· Tl55N R331i_ . 

'1'1]jt!<r~ S~c. 5 . TI55N R33,,J 

~1E}{i~ se-c: 5 :~Tl55N R3 ?w. 
11'J/4SE)I. Se~ ~ 3~(T156N R33\·( 

. "r 3\tt,iiftE-;f's~~·;32 :~i_56N R33W 

S~~ Sec.32 Tl56N R33W 

SE}4SE)4 Sec. 3 Tl55N R33W 
SEJ4NW;-4 Sec. 5 TI55N R33iJ 

SEJ4NW;4 Sec o 5 T155N R33W 

111J}4NF" Sec .15 Tl56N R321J 
NE/4SE;( Sec .10 Tl56N R32W 

SW'}{.SE1;{ Sec .10 Tl56N R32W 

N\v';{SE}4 Sec .15 Tl56N R32W 

N'..J';~SEi' Sec .15 Tl56H R3Zw 
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Open Bog·· 

· Foor Fen 'Ecotone '(LacG) 
. - --

' Conifer Island 
O:pen Bog-, 

· · Partially =nried;...up F atterned Fen 
- - •'' - ' - ... 

String •6f'·Patterned Fen 
· ·Fiark 11f Patt:~rn~d Fen 

· Edge ·of Drainage Ditch 
Tirainage Dit~h · ·· · 

··open Bog-< 

'::si:acll' SI)rctc e Bbg . 

•· ·o:P:e·n B'og. ·. · 

'Edge o:f 'Drainage Ditch 

. Drainage Ditch 

. String of Patterned Fen 
' • ,;_ ·' - _:, .. ' '~ ~- • J • • '1' 

Flark of Patterned Fen 
. . . 

~dge of D;r-ainage .pitch 
-·, ·'. ,·. .. -

.· 9t:rin~ of~,ratterned Fen 
Flark of Patterned Fen - . . "' ' 

.Edge ~·:r ·· brai~ag~ .Ditch 
-. ' ·- : ~' ·.:. ·- . ·~, . 

. Str.ing of Patte~d 

.flark. of Patt.erned "5'en 

. Fla;r;.k': of P~tt~xned fen 

Gonif~r · ~siand : 
qon{fer t~iand 
·string ~f Patterned Fen 

Flark of Patterned Fen 

Conifer Island 
String of Patterned Fen 

Flark of Patterned Fen 

Flark of Patterned Fen 

Conifer Island 
String of Patterned Fen 

Flark of Patterned Fen 

String of Patterned Fen 



66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 

79o 
80. 
81. 
82. 
83o 
84. 

85. 
86. 
87. 
88. 

89. 

COLLECTION SITES (cont.) 

S1J;{SE)( Sec .15 Tl56N R32\.J 
SE;-4~-p..;y_ Sec .15 Tl56N R32W 
S\.J}4SW'}i Sec .15 Tl56N R32':l 

SW]4SW;~ Sec .15 Tl56U R32W 
81.v;i.SW}4 Sec .15 Tl56N R32W 
M.;;4NE)4 Se~ .10 T156U R32lJ 
N\·l){NE',A. Sec .10 Tl56N R32W 
S\.J;{NE;4 Sec .10 Tl56N R32H 
SE]t.S\r"' Sec • 3 
S..JJ{NE}-4 Sec • 4 

Tl56N" R32~-l 

Tl55N R34W 
NW)-4N~ Sec .24 Tl56N R32\.J 
NE}4!-fw'J4 Sec o 1 T156N R31\-J 
l~~~n4 Sec.8 Tl56N R31W 

Black Spruce Bog 
Conifer Island 
String of Patterned Fen 
F1ark of Patterned Fen 
Edge of Drainage Ditch 
Conifer Island 
Edge of Drainage Ditch 
String of Patterned Fen 
Edge of Drainage Ditch 
Flark of Patterned Fen 
Flark of Patterned Fen 
Edge of Seepage Drain 
Conifer Island 

Koochiching County 

N·w}4:m-.r;4 Sec .21 T156N R29W 
SW~~~ Secol6 T156N R29W 
S1J'foNWj4 Sec o 16 Tl56N R29W 
~4M~~ Sec.l6 Tl56N R29W 
Sw/4Nw)4 Sec .16 T156U R29Tw 
1M4NW;4 Sec .16 Tl56N R29W 
M-1;4!~ Sec.l6 Tl56N R29iJ 
~,J;{lT~:~ Sec .16 Tl56N R29W 
N\t-'IM4 Sec .16 Tl56N R29\{ 
SW){N'J;{;. Sec.32 Tl56N R29W 
Swjf.NE',4 Sec o 15 Tl56U R29W 
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Flark of Patterned Fen 
Poor Fen Ecotone (Lagg) 
Flark of Patterned Fen 
Edge of Fen Pool 
Fen Pool 
Edge of Fen Pool 
Fen Pool 
String of Patterned Fen 
Flark of Patterned Fen 
Bog Drain 
Flark of Patterned Fen 
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6.0 RECOMMENDATIONS FOR ADDITIONAL RESEARCH 1979-1981 

The effects of drainage ditches on vegetation patterns. 

The spoil banks of many drainage ditches slow or even 

halt the water flow across the peatland. The results are seen 

particularly where a ditch crosses a water track, where the 

natural water flow tends to be concentrated. On the upslope 

side of the ditch the water may accumulate and partially flood 

the pattern of transverse ridges and pools (the ribbed fen) that 

characterizes most water tracks. On ~~e downslope side of the 

ditch the water track is partially dried out, and shrubs invade 

the ridges. The contrast along many ditches is visible on 

air photographs. The relations are particularly noticeable on 

opposite sides of the Waskish-Baudette road (Highway 72). The 

ditch on the east side of the road is commonly full of flowing 

water after rains, whereas that on the west has little water. 

Where desiccation on the west side is moderate, the ribbed 

pattern of the water track may become accentuated by shrubs 

invading the ridges. Where desiccation is more severe, it has 

converted some of the fen to an unpatterned area of dwarf birch 

ahrubland, and other patterns and vegetation communities have 

been disrupted. The degree of modification should be measured 

by making systematic vegetation plots in the modified areas, 

by investigating the water level and water content in the peat, 

and by analyzing water samples to see if water chemistry has 

b••n affected by the changes in water flow. In some cases the 

epoil banks carry a vegetation of willow shrubs and other 
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hardwoods, implying that mineral soil has been dredged from 

the ditches; nutrients from such mineral-soil sources may change 

the chemistry of the water flowing in the ditch or seeping 

across the peatland. Systematic water samples should be taken 

to examine this question. 

2 The peatland complex northeast of Highway 72. 

The complex of raised bogs, water tracks, and ovoid is

lands northeast of Highway 72 is completely unditched and thus 

essentially pristine in its vegetational development and its 

water chemistry. More extensive floristic, vegetational, and 

hydrochemical study of this area should be undertaken, for com

parison with the largely ditched area studied in 1978 west of 

the highway. A preliminary survey in this area indicates a 

greater floristic richness here, and a close search should be 

made for rare and endangered species. The vegetation patterns 

are certainly well developed here and are somewhat less complex 

than those west of the highway, perhaps because they are less 

altered by disturbance. This may be the area most suitable 

for the highest level of protection from disturbance • 

. 3 Vegetational and floristic studies of wetland border communities. 

Vegetational and floristic studies, in conjunction with 

analysis of water chemistry, should be made of representative 

samples of transitional wetland communities bordering the peat

land complexes. A proper analysis is possible now that the 
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major peatland communities have been established, and it is 

of great importance because the marginal areas may be those 

parts of the peatland complex most used by wildlife of interest 

to man (e.g., moose, deer, wildfowl, etc.}. There appear to 

be large areas of willow scrub that may be of particular im

portance in this connection. 

Vegetational analysis of large peatlands in St. Louis and Lake 

Counties. 

Vegetational analysis (by the releve method) and floristic 

study of the large peatlands in St. Louis and Lake Counties 

is required, for comparison with those of the Red Lake area. 

Preliminary studies suggest that the peatlands of northeastern 

Minnesota do not exhibit the diversity of pattern evident in 

northwestern Minnesota. Their floristic diversity may also be 

less, because the nutrient inputs to the bogs from the non

calcareous glacial drift of the area are likely to be low; but 

on the other hand it is possible that more northerly elements 

of the bog flora may be present in northeastern Minnesota be

cause of the cooler, wetter climate. 

Stratigraphic studies. 

Stratigraphic study of peat cores should be undertaken, 

to determine how the peatland patterns have become established, 

and whether they had reached a relatively stable state prior 

to ditching or other disturbance. Understanding of the mechanism 

of pattern formation will be of great value in working out how 
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and why patterns have changed in response to ditching and road

building, and how they may be preserved in relatively pristine 

areas around which peat mining may occur. Analysis of inter

stitial water at different depths in the peat, and in the under

lying mineral soil, may provide clues to the sources of water 

flowing in various parts of the peatland. The source of 

minerotrophic water in the water tracks within the major 

Sphagnum bog complexes is of particular interest in this con

nection. The stratigraphic studies in certain areas should in

clude analysis of interstitial water to determine whether some 

of the water moves upward under artesian pressure, thus pos

sibly explaining unexpectedly high values of pH discovered in 

the heart of the complex of raised bogs. If the interstitial 

water has a high ionic content and high humic color compared 

to the surface water, then presumably it has been in contact 

with the decomposing peat for a long time, whereas if its 

chemical makeup is similar to that of the surface water then 

it may be moving rapidly through the peat under artesian pres

sure. 

6 Analysis of the role of fire in ovoid bog islands. 

Analysis of the role of fire in the large, ovoid bog 

islands of Sphagnum moss and black spruce will be useful in 

attempting to understand why these islands have poor spruce 

growth in the center, and locally in some marginal areas. Re

cent fire scars are evident in some areas, and so also are 

patches of mistletoe infestation. It is uncertain whether 
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these open areas are a natural consequence of increased wet

ness in the island centers or a response to fire or other fac

tors. (We do not even know whether the present tree cover on 

the ovoid islands is greater or less than in the past.) Com

parison of the ditched and unditched areas will be of especial 

interest in this connection, as will further comparisons of 

the vegetation and water chemistry of the island centers with 

the centers of the crested raised bogs that have radiating lines 

of clumped spruce. 

Further studies of water and peat chemistry. 

Further study of surface water chemistry and peat chemis

try, together with analysis of microtopographic gradients, 

is required in order to understand the pattern of water flow 

and the balance between the ions supplied directly by rainwater 

and those carried by water that has percolated through adjacent 

or subjacent mineral soil or decomposing peat. This balance is 

of the greatest significance in determining whether fen or bog 

vegetation will be present, and the lines of water flow from 

the mineral soil clearly play a major role in determining 

vegetation patterns. The degree of slope in the water tracks 

will also be of importance in determining the frequency and 

diatinctness of "ribs" in the "ribbed fen", with its ridges 

(or ribs) and troughs oriented across the line of water flow. 

D•;ree of slope may also be of importance in analyzing the ef

fectl of ditching and road-building, as will studies of water 

and P•at chemistry. 
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.8 Investigation of the rates of peat accumulation. 

Rates of peat accretion in various parts of the pat-

terned wetland should be investigated so that we may gain some 

idea of the rates of regrowth to be expected in areas that 

might be mined. Such knowledge could well assist plans for 

reclamation of exploited areas, if we can establish under what 

hydrologic regimes and vegetation types peat accumulates 

rapidly, and where it accumulates slowly. At present we are 

uncertain as to whether peat is actually still accumulating in 

the unditched areas, or has risen to some climatically deter

mined limit. Likewise we do not know what the response has 

been to ditching and roadbuilding, although we do know that 

vegetation patterns have been markedly affected. For dating 

various levels of peat, the carbon-14 technique can be employed. 

The marked rise in ragweed pollen following European settle

ment can be used to indicate the advent and subsequent influ

ence of modern man upon the peatland. 

• • 
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