




























































































































































































































108 

plants attains greater abundance in the peatland than in any of their other 

known locations in the state. 

Comparisons with Floras Elsewhere 

When the vascular flora of the peatland is compared with vascular 

floras from other areas in Minnesota of similar size and under approximately 

the same climatic conditions, the depauperate nature of the peatland 

vascular flora is quickly realized. Most areas in northern and eastern 

Minnesota approximating the size of the peatland are ecologically complex, 

with a diverse topography and a complicated soil catena; this normally 

results in a rich flora. The Red Lake Peatland, however, covers a very 

large area of gentle slope and poor drainage, resulting in a flora that is 

relatively impoverished. 

The vascular plant data from the Red Lake Peatland can be compared 

with vascular data from a study (Wheeler 1977) done about 160 km southeast 

of the peatland near Grand Rapids (Itasca County, Minnesota), and another 

(Moore, 1973) done at the Cedar Creek Natural History Area of the University 

of Minnesota (Anoka and Isanti counties), approximately 350 km south­

southeast of the peatland. Whereas the vascular floras of both the Grand 

Rapids and Cedar Creek areas number over 700 species in more than 300 genera, 

the vascular flora of the peatland is less than 200 species in slightly over 

100 genera. Further, although the cyperaceous plants constitute less than 

10% of the taxa in both the Grand Rapids and Cedar Creek areas, in the Red 

Lake Peatland they make up nearly 25% of the taxa. 

The quotient of similarity is an excellent measure of the floristic 

affinity between two areas or two types of vegetation (Sjors 1963). This 
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• is defined as the number of species shared by the two areas times 100, 

• divided by the mean of the numbers of species for the two areas or vegetation 

types. The quotients of similarity show striking differences when the Red 

• Lake, Grand Rapids, and Cedar Creek vascular floras are compared. The 

• quotient between the Grand Rapids and Cedar Creek floras is 66, thus indi-

eating a high degree of floristic similarity. On the other hand, the 

• quotient between the Red Lake Peatland flora and the Grand Rapids and Cedar 

Creek floras are only 35 and 31, respectively. In contrast, the quotient 

• between the vascular floras of the Red Lake Peatland and the Hudson Bay 

• Lowlands is 53 (see Table 7). Thus the quotients of similarity indicate 

that the vascular flora of the Red Lake Peatland has a much closer affinity 

• with the vascular flora of the Hudson Bay Lowlands, about 1100 km to the 

• north, than with the vascular floras of the Grand Rapids and Cedar Creek 

areas, only 160 km and 350 km to the southeast, respectively. 

• That the similarity between regions is greater for plant species 

found in peatlands than for those found on mineral ·soil has been discussed 

• by Sjors (1959). Further, it is generally recognized that when peatlands 

are compared the similarity in the cryptogamous floras is greater than that 

of the vascular floras (Sjors 1959, 1963). However, several problems arise 

when the vegetation and floristic data from one peatland are compared with 

those of others: variation in size of area, inclusion or exclusion of 

marginal communities, inland bogs versus coastal plateau bogs, difference 

in the time devoted to the study of various groups of plants (~·.&· most 

studies do not give detailed lichen data), taxonomic problems (lumping or 

splitting of species and synonymy), confusion in peatland terminology and 

in definitions of bog and fen. Some of these problems have been discussed 

by Dansereau and Segadas-Vianna (1952), Damman (1977), Drury (1956), Persson 

and Sjors (1960), and Sjors (1963). Because of these and other problems, 



TABLE 7 

Floristic similarities between the Red Lake Peatland and other peatlands in North America 
and northern Europe. Q.S. = similarity quotient. 

Vascular Plants BryoEhytes 
North America Gen~ ~.~ Gen. ~ ~ --

Hudson Bay Lowlands, Canada 
Persson and Sjors ( 19 6 0) ; s j ors ( 19 6 3) 62% 49% 53 81~% 68% 56 

Saskatchewan, Canada 
Jeglum (1971) 60% 45% 52 30% 2 4% 38 

Michigan, U.S.A. 
Vitt and Slack (1975) 5 8% 3 3% 43 51% 42% 52 
Gates (1942) 85% 50% 43 

Alaska, U.S.A. 
Drury (1956) 50% 27% 33 49% 45% 47 

Alberta, Canada 
Moss ( 19 5 3) 32% 2 3% 34 16% 17% 29 
Vitt, Achuff, and Andrus ( 19 7 5) 23% 13% 23 40% 20% 30 

Northern EuroEe 

Finland 
Eurola and Kaakinen (1978) 62% 26% 21 63% 61% 49 

Western Soviet Union (Polesie) 
KLl,lczynski (1949) 53% 16% 17 33% 30% 41 

I-' 
I-' 
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Table 7 -- continued 

Vascular Plants Bryo2hytes 
Northern Europe -- continued Gen. ~ ~ Gen. ~ ~ --

Sweden, southern 
Mornsjo (1969) 36% 12% 17 37% 24% 35 
Malmer (1962) 28% 11% 17 42% 36% 42 

Sweden, northern 
Sonesson (1970) 30% 12% 16 49% 43% 41 

Britain and Ireland 
Osvald (1949) 39% 13% 17 58% 33% 31 

Scotland ....... 
....... 

Ratcliffe (1964) 34% 10% 12 56% 37% 36 ....... 
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some of them very subtle, the results achieved from the comparative study 

of peatlands may not be entirely satisfactory. Nevertheless, some of the 

results of comparative studies are indeed enlightening, especially those 

that reveal floristic differences. In Table 7, the floras of several 

peatlands from North America and northern Europe have been compared with 

the flora of the Red Lake Peatland. For each comparison, the numbers of 

genera and species of both vascular plants and bryophytes that the two 

peatlands have in common are expressed as a percentage of the total number 

• -• • 
of each category recorded for the Red Lake Peatland. Quotients of similarity • 

for species of vascular plants and bryophytes found in each selected peatland 

and in the Red Lake Peatland are also given in the table. It appears that • 
both the vascular and bryophyte floras of other North American peatlands 

exhibit about the same degree of floristic similarity to those of the Red 

Lake Peatland, the mean quotients for six different areas being 40 and 42, 

respectively. In contrast, it can be seen that the bryophyte floras of 

northern Europe and the Red Lake area are more similar than the vascular 

floras of the two areas, the mean quotients for seven areas being 17 and 

39, respectively. Although there is not much difference in the quotients 

for the bryophyte floras of peatlands in North America and northern Europe 

when compared to the Red Lake Peatland, there is a substantial difference 

in the quotients for the vascular floras of the two regions when compared 

to the Red Lake area, with the North American floras much more similar to 

that of Red Lake. It can also be seen that the Red Lake Peatland has a 

closer floristic affinity, for both bryophytes and vascular plants, with 

the Hudson Bay Lowlands than with any other area compared, even though 

some other areas are geographically closer. 
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Another interesting comparison is that between the ombrotrophic flora 

• of the Red Lake Peatland and those of the Hudson Bay Lowlands and northern 

Fennoscandia. As pointed out above, 23 vascular taxa are known to occur • within the Red Lake Peatland in the ombrotrophic bogs (see Table 1). In 

comparison, 34 vascular species are known from the ombrotrophic bogs of the 

Attawapiskat River area, Ontario, and 23 species from the bogs of northern 

• Fennoscandia (Sjors 1963). According to Sjors (1963), in most cases a 

• species that is common to om.brotrophic sites in eastern North America and 

northern Europe is very similar as regards its vegetative morphology and 

• ecology in the two areas. However, SjBrs (1963) states that a few taxa 

that frequent ombrotrophic bogs in North America have vicariads in northern 

• Europe, with the distinction being not only morphological but ecological as 

• well. For taxa found in the om.brotrophic bogs of the Red Lake Peatland, the 

plants included in this category are Eriophortnn spissum, Ledum groenlandicum, 

• and Vaccinium vitis-idaea var. minus; the vicariads to these in northern 

Europe are Eriophorum vaginatum, Ledum palustre, and Vaccinium vitis-idaea, 

• respectively (Sjors~ 1963). 

• Not counting vicarious taxa, 5 vascular species are common to ombro-

trophic sites in the Red Lake, Attawapiskat, and Fennoscandian areas; these 

• are given in Table 8. Table 8 also lists 19 vascular species that are 

• common to the ombrotrophic bogs of the Red Lake Peatland and the Attawapiskat 

area. Sjors (1963) reported l? vascular taxa as being corm:non to the ombro-

• trophic bogs of the Attawapiskat area and northern Fennoscandia. Besides 

the 5 taxa that are known from ombrotrophic bogs in all three areas, an 

• ! 

additional 5 species out of the 15 taxa common to bogs in the Attawapiskat 

and northern Fennoscandian areas are also found in the Red Lake Peatland 
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TABLE 8 

Plants common to ombrotrophic bogs of the Red Lako Peatland and 

the Attawapiskat area, Ontario; taxa marked with an asterisk ·are 

also known from bogs in northern Fennoscandia. 

Vascular Plants 

Carex oligosperma 
Carex pauciflora* 
Carex paupercula 
Carex trisperma 
Chamaedaphne calyculata• 
Drosera rotundifolia* 
Eriophorum spissum 
Eriophorum virginicum 
Gaultheria hispidula 
Kalmia polif olia 
Larix laricina 
Ledum groenlandicum 
Picea mariana 
Sarracenia purpurea 
Scirpus cespitosus var. callosus• 
Smilacina trifolia 
Vaccinium myrtilloides 
Vaccinium ox;rcoccos* 
Vaccinium vitis-idaea var. minus 

Aulacomnium palustre* 
Calliergon strami~eum* 
Dicranum undulatum• 
Dicranum drummondii 
Dicranum polysetum* 
Drepanocladus fluitans* 

Mosses 

• • • • • • • • • • • • • • • 
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TABLE 8 (conto) 

Hvlocomium splendens* 
Pleurozium schreberi* 
Pohlia nutans* 
Polytrichum juniperinum var. affine* 
Sphagnum capillifolium* 
Sphagnum capillifolium var. tenellum* 
Sphagnum cuspidatum* 
Sphagnum fuscum* 
Sphagnum papillosum 
Sphagnum recurvum var. tenellum* 
Sphagnum recurvum var. tenue* 
Sphagnum russowii* 

Cephaloziella elachista* 
Cladopodiella fluitans* 
Mylia anomala* 
Ptilidium ciliare* 

Hepatics 
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but are known there only from minerotrophic sites. These species are Carex 

limosa, Drosera anglica, Rhynchospora alba, Scheuchzeria palustris, and 

Scirpus cespitosus var. callosus. Further, Sjors (1963) reports that 

Eriophorum chamissonis and Nuphar variegatum are found in ombrotrophic sites 

in the Attawapiskat area. Again, although these two species are found in 

the Red Lake Peatland, they occur only in minerotrophic sites. When the 

landforms of the three areas are compared, it is clear that the large, 

open bog-pools found within the ombrotrophic bogs of the Attawapiskat River 

area and northern Fennoscandia are absent from the Red Lake Peatland. This 

may well account for the restriction to minerotrophic sites in the Red 

Lake Peatland of some vascular species that are reported from ombrotrophic 

sites in other areas. 

The quotients of similarity for the vascular floras of the ombrotrophic 

bogs of the Red Lake Peatland and those of the Attawapiskat River area and 

northern Fennoscandia are 68 and 22, respectively. The absence of large, 

open bog pools from ombrotrophic sites in the Red Lake Peatland no doubt 

impoverishes its vascular flora. The quotients of similarity between the 

Red Lake bog flora and both the Attawapiskat and Fennoscandian bog floras 

would be much greater if it were not for the absence of this particular 

habitat. According to Sjors (1963), the quotient for the vascular floras 

of the ombrotrophic bogs of the Attawapiskat River area and those of 

northern Fennoscandia is 53. 

As regards the cryptogamous vegetation of ombrotrophic sites, several 

bryophytes found in ombrotrophic bogs of the Red Lake Peatland are also 

known from bogs in the Hudson Bay Lowlands (Persson and Sjors 1960, Sjors 

1963) and northern Fennoscandia (Sjors 1963). Of the 31 bryophyte taxa 

reported from ombrotrophic sites in the Hudson Bay Lowlands (Sjors 1963), 
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22 are known from bogs in the Red Lake· Peatland (Table 8). Remarkably, 20 

bryophyte taxa are common to ombrotrophic sites in the Red Lake Peatland 

and northern Fennoscandia (see Table 8). Indeed, for ombrotrophic bogs 

of all three areas, the similarity in the cryptogamic floras is greater 

than that of the vascular floras . 

Although there is a great deal of floristic similarity between the 

ombrotrophic bogs of the Red Lake Peatland and the Hudson Bay Lowlands, 

certain floristic differences are worthy of note. Andromeda polifolia, 

Rubus chamaemorus, Vaccinium uliginosum, and V. microcarpum are reported 

by Sjors (1963) as very common in bogs in the Attawapiskat area, but have 

not been found in the Red Lake Peatland. Empetrum herm.aphroditum, Geocaulon 

lividum, Kalmia angustifolia, and Pinguicula villosa are also reported 

from bogs in the Hudson Bay Lowlands (Sjors 1963), but appear to be absent 

from the Red Lake area. On the other hand, whereas Andromeda glaucophylla 

is frequent in ombrotrophic bogs of the Red Lake Peatland, it is not reported 

by Sjors (1963) for the Attawapiskat area. It would appear that Andromeda 

polifolia replaces A. glaucophylla in bogs as one proceeds from south to 

north in eastern North America, much as the south to north change from 

Ledum groenlandicum to Ledum palustre _var. decumbens, as reported for bogs in 

western North America (Moss 1953, Osvald 1970). 

Some differences in the bryophyte flora between the two areas should 

also be mentioned. Sphagnum balticum, ~· jensenii, and ~· lindbergii are 

common cryptogams in the Hudson Bay Lowlands (Persson and Sjors 1960, Sjors 

1963) but have not been found in the Red Lake Peatland. Floristic changes 

in species of Sphagnum from south to north, such as from ~· magellanicum 

to~· capillaceum, in Alberta bogs have beenrliscussed briefly by Moss (1953). 
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APPENDIX_: CATALOGUE OF SPECIES 

Mosses marked by asterisk were not found in the Red Lake Peatland 
during the 1978 study but were reported from there by Hofstetter 
(1969). 

Great Western Patterned Fen= Area I; Divide; Area II; Ludlow 
Patterned Fen= Area III; Koochiching Raised Bog Area= Area IV 

FEFJ\JS AND FERN ALLIES 

EQUISETACE.AE 

Eguisetum fluviatile L. Common throughout peatland in flarks 

• and drainage ditches. Divide --~ flark, 3018. Ludlow Patterned 

' 
Fen --- drainage ditch, 2880. 

OSMUNDACEAE 

• Osmunda cinnamomea L. Occasional on Larix islands. Divide --­

II 

• • • • 
II 

• 

uncommon in linear raised bog, 3115. 

POLYPODIACEAE 

Athyrium filix-feraina (L.) Roth. var. michauxii (Spreng.) Farw. 

Great Western Patterned Fen --- north branch, rare on Larix 

island, 3279 • 

Dryopteris cristata (L.) Gray. Occasional throughout peatland 

in minerotrophic sites. Ludlow Patterned Fen --- poor fen ecotone, 

2996; partially dried-up fen, 2864-. 

Dryopteris spinulosa (Mueller) Watt. Great western Patterned 

Fen --- main water track, rare on Larix island, 3214. 

II G:ymnocaroium dryopteris (L.) Newm. Great Western Patterned Fen ~ 

II 
II 

north branch, rare on Larix island, 3282. 
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Thelvnteris nalustris Schott var. pubescens (Lawson) Fern. 

Frequent throughout peatland in minerotrophic sites. Ludlow 

Patterned Fen --- poor fen ecotone, 2997; partially dried-up fen, 

2860. 

GYMNOSPERMS 

CUPRESSACEAE 

Thu~a occidentalis L. Great Western Patterned Fen --- main 

water track, uncommon on Larix islands, 3197; north branch, 

infrequent on Larix islands, 3232. 

PINACEAE 

Larix laricina (Du Roi) K. Koch. Comm.on on minerotrophic 

islands and occasional in forested bogs and on strings through­

out peatland. Divide --- ovoid-shaped island, forested bog, 

3047. Ludlow Patterned Fen --- forested bog, 2876. 

Picea mariana (Mill.) BSP. Very common on forested ombrotrophic 

sites throughout peatland. Divide --- ovoid-shaped island, 

forested bog, 3046. Ludlow Patterned Fen --- forested bog, 2875~ 

Pinus banksiana Lamb. Ludlow Patterned Fen --- rare along drainage 

ditch, 3437. 

ANGIOSPERMS ( MONOCOT8 AN"D DI COTS) 

APIACEAE 

Cicuta bulbifera L. Infrequent on Larix islands. Divide 

linear raised bog, occasional along drainage ditch, 3112. 

Sium suave Walt. Ludlow Patterned Fen --- infrequent along 

drainage ditch, 2933. 
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APOCYNACEAE 

Anocynum cannabinum L. Great Western Patterned Fen --- north 

branch, rare along drainage ditch, 3277. 

ARACEAE 

Calla palustris L. Occasional on Larix islands and in string 

hollows. Divide --- margin of Hilman Lake, 2975; string, 3021 • 

ASCLEPIADACEAE 

Asclepias incarnata L. Ludlow Patterned Fen --- occasional in 

partially dried-up fen, 3175 and 3323 • 

ASTERACEAE 

Aster junciforr:iis Rydb. Frequent throughout peatland on strings • 

Great Western Patterned Fen --- main water track, string,- 3187; 

north branch, string, 3254. Koochiching Raised Bog Area --- string, 

3369. 

Aster puniceus L. Great Western Patterned Fen --- north branch, 

infrequent on Larix island, 3266. Ludlow Patterned Fen --­

uncommon on Larix island, 3336 • 

Aster umbellatus Mill. var. pubens Gray. Great Western Patterned 

Fen --- north branch, rare on string, 3285. Ludlow Patterned Fen --­

frequent in partially dried-up fen • 

Bidens cernua L. Ludlow Patterned Fen --- uncommon in partially 

dried-up fen, 3316. 

Bidens connata Muhl. var. petiolata (Nutt.) Farw. Ludlow 

Patterned Fen --- rare in partially dried-up fen, 3315. 

Cirsium arvense (L.) Scop. Ludlow Patterned Fen - infrequent 

in partially dried-up fen, 3176. 
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Cirsium muticum Michx. Uncommon throughout peatland in 

minerotrophic sites. Great Western Patterned Fen --- north 

branch, string, 3256; Larix island, 3230. Ludlow Patterned 

Fen --- partially dried-up fen, 3174. 

Eupatorium maculatum L. Ludlow Patterned Fen --- infrequent 

in partially dried-up, fen, 3172. 

Eunatorium perfoliatum L. Ludlow Patterned Fen --- rare in 

partially dried-up fen, 3438. 

Petasites sagittatus (Pursh) Gray. Ludlow Patterned Fen --­

occasional in partially dried-up fen, 2862. 

Senecio pauperculus Michx. Uncommon throughout peatland in 

minerotrophic sites. Great Western Patterned Fen --- north 

branch, string, 3243. Ludlow Patterned Fen --- partially 

dried-up fen, 3078. 

Solidago canadensis L. Occasional throughout peatland in 

minerotrophic sites. Great Western Patterned Fen --- north 

branch, string, 3286. Ludlow Patterned Fen --- partially 

dried-up fen, 3322. 

Bolidago graminifolia (L.) Salisb. Great Western Patterned 

Fen --- north branch, uncommon on Larix island, 3283. Ludlow 

Patterned Fen --- infrequent in partially dried-up fen, 

3319. 
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Solidago uliginosa Nutt. Frequent throughout peatland in 

minerotrophic sites. Great Western Patterned Fen --- main 

water track, Larix island, 3194; north branch, string, 3257. 

Ludlow Patterned --- partially fried-up fen, 3318. Koochi­

ching Raised Bog Area --- string, 3368 • 

Sonchus arvensis L. var. glabrescens Guenth., Grab. and wimm • 

Great Western Patterned Fen --- main water track, rare on 

Larix island, 3192 • 

BETULACEAE 

Alnus rugosa (Du Roi) Spreng. Great Western Patterned Fen --­

north branch, rare on edge of drainage ditch, 3278. Ludlow 

Patterned Fen --- rare on edge of drainage ditch, 3097 • 

Betula papyrifera Marsh. Great Western Patterned Fen --- north 

branch, rare on edge of drainage ditch, 3289. 

Betula pumila L. var. glandulifera Regel. Common throughout 

peatland, especially on the drier, open sites. Great Western 

Patterned Fen --- main water track, tail of Larix island, 318?. 

Divide --- edge of Larix island, 3006. Ludlow Patterned Fen --­

partially dried-up fen, 2802. Koochiching Raised Bog Area 

string, 3374. 

Betula X sandbergi Britt. Great Uestern Patterned Fen --- rare 

on edge of drainage ditch, 3291. 

CAMPANUL..l\CE.AE 

Campanula aparinoides Pursh. Frequent throughout peatland on 

strings. Ludlow Patterned Fen --- string, 3088. 
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C.APRIFOLIACEAE 

Lonicera oblongifolia (Goldie) Hook. Occasional on Larix 

islands. Ludlow Patterned Fen -~- uncommon in partially dried­

up fen, 2861. 

Lonicera villosa (Michx.) R. & s. ·var. solonis (Eaton) Fern. 

Frequent on Larix islands. Ludlow Patterned Fen Larix island, 

2995; occasional in partially dried-up fen, 2809 and 2930. 

Viburnum trilobum Marsh. Great Western Patterned Fen --- north 

branch, rare on Larix island, 3276. 

CARYOPHYLLACEAE 

Stellaria longifolia Muhl. Great Western Patterned Fen --- main 

water track, infrequent 6n Larix island, 3217. Ludlow Patterned 

Fen --- occasional on edge of drainage ditch, 3098. 

CORNACEAE 

Cornus canadensis L. Infrequent on Larix islands. Ludlow 

Patterned Fen --- rare in partially dried-up fen, 2828. 

Cornus rugosa Lam.. Great Western Patterned Fen --- north branch, 

uncommon on Larix island, 3235. 

Cornus stolonif era Michx. Great Western Patterned Fen --- main 

water track, rare on string, 3222; north branch, infrequent on 

Larix island, 3264. Ludlow Patterned Fen --- infrequent in . 

partially dried-up fen, 2883. 

CYPERACEAE 

Carex aguatilis Wahlenb. var. altior (Rydb.) Fern. Ludlow 

Patterned Fen --- infrequent on edge of drainage ditch, 3059 

and 3069. 

ii 

I 
:I 

I 
'I 
:1 
ii 

\. 
:1 ,, 
II 

:I 
I 
ii 

I 
'I 

• 
\" 
I 



• -
• 
• 
• 
• • 
• • • 
• 
• 
• • • • • • 
' 

125 

Carex aurea Nutt. Ludlow Patterned Fen --- uncommon along 

edge of drainage ditch, 2912 • 

Carex bebbii Olney. Ludlow Patterned Fen --- uncommon in 

partially dried-up fen, 3079; infrequent on edge of drainage 

ditch, 3096 • 

Carex brunnescens (Pers.) Poir. var. sphaerostachya (Tuckerm.) 

Kukenth. Great Western Patterned Fen --- main water track, 

occasional on Larix island, 3196 • 

Carex buxbaumii Wahlenb. Infrequent throughout peatland in 

flarks. Great Western Patterned Fen ---- north branch, flark, 

3274. Ludlow Patterned Fen --- flark, 2943; partially dried-up 

fen, 2867 • 

Carex canescens L. var. disjuncta Fern. Occasional throughout 

peatland in minerotrophic sites. Divide --- margin of Hilman 

Lake, 2980. Ludlow Patterned Fen --- partially dried-up fen, 2858 • 

Carex cephalantha (Bailey) Bickn. Frequent throughout peatland 

on strings. Divide --- string, 3011 and 3019. Ludlow Patterned 

Fen --- string, 3133 and 3149 • 

Carex chordorrhiza L. f. Frequent throughout peatland in 

minerotrophic sites. Great Western Patterned Fen --- main water 

track, Larix island, 3199. Divide --- margin of Hilman Lake, 

2983; edge of fen pool, 3042. Ludlow Patterned Fen --- flark, 

2926; partially dried-up fen, 2871. Koochiching Raised Bog Area 

bog drain, 3383 • 



126 

Carex diandra Schrank. Great Western Patterned Fen --- main· 

water track, frequent on Larix island, 3200. Divide --­

occasional along edge of drainage ditch, 3114. Ludlow 

Patterned Fen --- frequent in partially dried-up fen, 2873. 

Carex disperma Dew. Occasional on Larix islands. Great 

Western.Patterned Fen --- main water track, Larix island, 3216. 

Carex exilis Dew. Occasional throughout peatland in poor fen 

ecotones and uncommon on strings. Great Yestern Patterned Fen 

.main water track, string, 3209; north branch, string, 3259. 

Divide --- poor fen ecotone, 3037 and 3300. Ludlow Patterned 

Fen --- poor fen ecotone, 2986 and 3054. 

Carex interior Bailey. Ludlow Patterned Fen --- frequent in 

partially dried-up fen, 3063. 

Carex lacustris Willd. Ludlow Patterned Fen --- infrequent on 

edge of drainage ditch, 2852 and 3056. 

Carex lanuginosa Michx. Ludlow Patterned Fen -- uncommon on 

edge of drainage ditch, 3156. 

Carex lasiocaroa Ehrh. var. americana Fern. Very common through­

out peatland in flarks. Great Western Patterned Fen --- main 

water track, flark, 3226. Ludlow Patterned Fen --- flark, 3093; 

partially dried-up fen, 2865. 

Carex leptalea Wahlenb. Occasional throughout peatland in 

flarks. Ludlow Patterned Fen --- string hollow, 2938. 
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Carex limosa L. Frequent throughout peatland in flarks. 

Divide --- margin of Hilman Lake, 2981. Ludlow Patterned 

Fen --- flark, 2927; partially dried-up fen, 29900 

Carex livida (Wahlenb.) willd. var. grayana (Dewey) Ferno 

Common throughout peatland in flarks. Great Western Patterned 

Fen --- main water track, flark, 3225. Divide --- flark, 3017. 

Ludlow Patterned Fen --- flark, 2850 and 2925; partially dried­

up fen, 2803 and 2869. Koochiching Raised Bog Area --- flark, 

3347 and 3393; edge of fen pool, 3358. 

Carex oligosperm.a Michx. Very common throughout peatland in 

open bog ombrotrophic sites. Divide --- margin of Hilman Lake, 

2984; edge of drainage ditch, 3036. Ludlow Patterned Fen --­

partially dried-up fen, 3066 • 

Carex pauciflora Lightf. Divide --- ovoid-shaped island, 

occasional in open bog, 3045; infrequent on margin of Hilman 

Lake, 2982; linear raised bog, occasional in forested bog, 3109 • 

Koochiching Raised Bog Area --- frequent in poor fen ecotone, 

3342. 

Carex paupercula Micruc. Frequent on Larix islands and occasional. 

in poor fen ecotones and in forested bogs throughout peatland • 

Great Western Patterned Fen --- main water track, Larix island, 

3219. Ludlow Patterned Fen --- Larix island, 3004. Koochiching 

Raised Bog Area --- poor fen ecotone, 334o • 

Carex projecta Mackenz. Ludlow Patterned Fen --- infrequent 

along drainage ditch, 3158 • 
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Carex pseudo-c:yperus L. Frequent on Larix islandso Great 

Western Patterned Fen --- main water track, Larix island, 

32210 Ludlow Patterned Fen --- infrequent along drainage 

ditch, 3067. 

Carex rostrata Stokes var. utriculata (Boott) Bailey. 

Infrequent throughout peatland in flarks. Great Western 

Patterned Fen --- north branch, flark, 3245. Divide --­

margin of Hilman Lake, 2974; flark, 3309. 

Carex tenera Dew. Ludlow Patterned Fen --- rare near edge of 

drainage ditch, 2968. 

Carex tenuiflora Wahlenb. Frequent on Larix islands and on 

strings throughout peatland. Great Western Patterned Fen --­

main water track, Larix island, 3186. Ludlow Patterned Fen --­

Larix island, 3003 and 3055; string, 2937 and 31480 Koochiching 

Raised Bog Area --- string, 3377. 

Carex trisnerma Dew. Common throughout peatland in forested 

bog ombrotrophic sites. Divide --- ovoid-shaped island, 

forested bog, 3033. 

Carex vaginata Tausch. Divide --- adjaeent-to.a drainage ditch 

in -the linear raised bog, rare, 3111. 

Carex viridula Michxo Ludlow Patterned Fen 

edge of drainage ditch, 3068, 3145, and 31590 

occasional on 

Cladium mariscoides (Muhl.) Torr. Great Western Patterned Fen 

main water track, occasional in flark, _3184 and 3212; north 

branch, infrequent in flark, 32470 
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Dulichium arundinaceum (L.) Britton. Great Western Patterned 

Fen --- north branch, infrequent on edge of drainage ditch, 

3275. Divide --- margin of Hilman Lake, uncommon, 2973. 

Eleocharis compressa Sulliv. Frequent throughout peatland in 

flarks. Great Western Patterned Fen --- nain water track, flark, 

3305. Divide --- flark, 3024 • 

Erionhorum angustifolium Honckeny. Occasional throughout peat­

land in minerotrophic sites. Ludlow Patterned Fen --- partially 

dried-up, 2811. 

Eriophorum chamissonis ~· A. Meyer. Frequent throughout peat­

land in poor fen ecotones. Divide --- poor fen ecotone, 3007 • 

Ludlow Patterned Fen --- partially dried-up fen, 2810 • 

Eriophorum gracile Koch. Occasional throughout peatland in 

flarks. Ludlow Patterned Fen --- flark, 3091; partially dried­

up fen, 3062 • 

Eriophorum spissum Fern. Common throughout peatland in open bog 

and forested bog ombrotrophic sites. Divide --- ovoid-shaped 

island, open bog, 3044; linear raised bog, 3101. Ludlow 

Patterned Fen forested bog, 2841 and 2877. 

Erionhorum tenellum Nutt. Occasional throughout peatland in 

flarks. Great Western Patterned Fen --- main water· track, 

flark, 3211. Divide --- flark, 3032. Ludlow Patterned Fen 

flark, 31390 

Eriophorum virginicum L. Divide --- ovoid-shaped island, rare in 

forested bog, 3271. Koochiching Raised Bog Area --- frequent in 

poor fen ecotone, 3341. 
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Er i op ho rum viridi-carinatum (Engelm.) Fern. Divide 

uncommon in linear raised bog, seepage drain, 3110. 

Rhynchospora alba (L.) Vahl. Common throughout peatland in 

flarks. Great Western Patterned Fen main water track, 

flark, 3182; north branch, flark, 3251. Divide flark, 3306. 

Ludlow Patterned Fen --- flark, 3092 and 3153. Koochiching 

Raised Bog Area --- flark, 3345 and 3394. 

Rh;vnchospora fusca (L.) Ait. f. Locally abundant in flarks and 

on the edge of fen pools. Great Western Patterned Fen --- main 

water track, flark, 3183 and 3210; north branch, flark, 3250. 

Divide --- flark, 3015; edge of fen pool, 3040 and 3334. Koochi­

ching Raised Bog Area --- edge of fen pool, 3354 and 3364. 

Scirpus atrocinctus Fe~n. Ludlow Patterned Fen --- infrequent 

in partially dried-up fen, 3324. 

Scirpus cespitosus L. var. callosus Bigel. Occasional throughout 

peatland in poor fen ecotones and uncommon on strings. Great 

Western Patterned Fen --- main water track, string, 3208; north 

branch, string, 3239 and 3258. Divide --- poor fen ecotone, 3038. 

Ludlow Patterned Fen --- poor fen ecotone, 2988 and 30530 

Scirous hudsonianus (Michx.) Ferno Occasional throughout peatland 

in minerotrophic sites. Ludlow Patterned Fen --- flark, 2848; 

poor fen ecotone, 3052; partially dried-up fen, 2805. 

Scirpus validus Vahl. Koochiching Raised Bog Area --- rare on 

edge of fen pool, 33670 
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DROSERACEAE 

Drosera anglica Huds. Occasional throughout peatland in flarkso 

Great Western Patterned Fen --- main water track, flark, 3181, 

3223, and 3301; north branch, flark, 3229 and 3248. Divide 

flark, 3023 and 3028. Ludlow Patterned Fen --- flark, 3142 and 

3151. Koochiching Raised Bog Area --- flark, 3344 and 3385 • 

Drosera intermedia Hayne. Frequent throughout peatland in 

flarks. Great Western Patterned Fen north branch, flark, 

3244. Divide --- flark, 3014, 3031, and 3307. Ludlow Patterned 

Fen --- flark, 2923, 3138, and 3154; edge of fen pool, 2991. 

Koochiching Raised Bog Area --- flark, 3343 and 3380 • 

Drosera linearis Goldie. Infrequent in flarks of the Great 

western Patterned Fen --- main water track, flark, 3179, 3224, 

and 3302; north branch, flark, 3228 and 3249 • 

Drosera rotundifolia L. Frequent throughout peatland on ombro­

trophic sites and occasional on strings and on Larix islands • 

Divide --- string, 3020 and 3026; margin of Hilman Lake, 2977; 

linear raised bog, 31020 Ludlow Patterned Fen --- string, 2847, 

2919, and 3137. 

ERICACEAE 

Andromeda glaucophylla Link. Frequent throughout peatland in 

minerotrophic sites and occasional on ombrotrophic sites. 

Divide --- ovoid-shaped island, open bog, 3048. Ludlow Patterned 

Fen --- partially dried-up fen, 2808. Koochiching Raised Bog 

Area --- string, 33750 
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Chamaedaohne calyculata (L.) :Moench. Common throughout 

peatland on ombrotrophic sites and frequent in minerotrophic 

sites. Divide --- ovoid-shaped island, open bog, 30500 

Ludlow Patterned Fen --- forested bog, 2843; partially dried­

up fen, 2804. Koochiching Raised Bog Area --- string, 3370. 

Gaultheria hispidula (L.) Bigel. Occasional throughout peat-

land on ombrotrophic sites and on Larix islands. Great Western 

Patterned Fen --- main water track, Larix island, 3205. Divide 

ovoid-shaped island, forested bog, 3034 and 3261; ovoid-shaped 

island, open bog, 3060; linear raised bog, 3103. Ludlow Patterned 

Fen --- Larix island, 2994. 

Kalmia polifolia Wang. Frequent throughout peatland on ombro­

trophic sites and occasional in minerotrophic sites. Divide --­

ovoid-shaped island, open bog, 3051. Ludlow Patterned Fen -­

partially dried-up fen, 2806. 

Ledum groenlandicum Oeder. Common throughout peatland on 

ombrotrophic sites and occasional on Larix· islands. Ludlow 

Patterned Fen -- forested bog, 2842 and 2878. 

Vaccinium angustifolium Ait. Ludlow Patterned Fen --- occasional 

on Larix island, 2998. 

Vaccinium mvrtilloides Michx. Divide --- frequent in linear 

raised bog, 3107; ovoid-shaped island, infrequent in open bog, 

30610 
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Vaccinium oxvcoccos L. Common throughout peatland on ombro-

trophic sites and frequent in minerotrophic sites. Great 

Western Patterned Fen --- main water track, Larix island, 31880 

Divide --- ovoid-shaped island, open bog, 3049; linear raised 

bog, 3100; margin of Hilman Lake, 2985. Ludlow Patterned Fen 

string, 2917; poor fen ecotone, 2989~ 

Vaccinium vitis-idaea L. var. minus Lodd. Occasional throughout 

peatland on ombrotrophic sites and infrequent on Larix islands • 

Great Western Patterned Fen ---- main water track, Larix island, 

3204. Divide --- linear raised bog, 3105. Ludlow Patterned Fen 

forested bog, 2946 • 

GENTIANACEAE 

Gentiana rubricaulis Schwein. Ludlow Patterned Fen --- rare in 

partially dried-up fen, 3321 • 

Menyanthes trifoliata L. Common throughout peatland in flarks. 

Divide --- flark, 2849. Ludlow Patterned Fen --- flark, 2849 

and 29240 Koochiching Raised Bog Area --- flark, 3382 • 

HIPPURIDACEAE 

Hippuris vulgaris L. Divide --- uncommon on edge of drainage 

ditch, 31160 

HYPERICACEAE 

H;ypericum virginicum L. var. fraseri (Spach) Fern. Frequent 

throughout peatland in minerotrophic sites. Ludlow Patterned 

Fen --- string, 3090; partially dried-up fen, 3312 • 
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IRIDACEAE 

Iris versicolor L. Occasional throughout peatland in 

minerotrophic sites. Ludlow Patterned Fen --- string, 29410 

JUNCACEAE 

Juncus alpinus Vill. var. rariflorus Hartm. Ludlow Patterned 

Fen --- uncommon in partially dried-up fen, 3439. 

Juncus brevicaudatus (Engelm.) Fern. Ludlow Patterned Fen --­

uncommon on edge of drainage ditch, 3330. 

Juncus canadensis J. Gay. Occasional throughout peatland on 

edge of fen pools and infrequent in flarks. Divide --- flark, 

3310. Ludlow Patterned Fen --- seepage drain, 3329. Koochi­

ching Raised Bog Area --- edge of fen pool, 3356 and 3365; 

flark, 3346 and 3379. 

Juncus dudleyi \./iego Ludlow Patterned Fen 

drainage ditch, 3170. 

rare on edge of 

Juncus nodosus L. Ludlow Patterned Fen --- uncommon on edge 

of drainage ditch, 3440. 

Juncus pelocarpus Mey. Koochiching Raised Bog Area·--- rare 

on edge of fen pool, 3351 and 3363. 

Juncus stygius L. var. americanus Buchenau. Uncommon throughout 

peatland on edge of fen pools and rare in flarks. Divide --­

eclge of fen pool, 3295 and 3333; flark, 3308. Koochiching 

Raised Bog Area --- edge of fen pool, 3355 and 3360. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 



• 
II 

• • • • • • • 
II 

• • 
II 
II 
II 

• 
--
-! c 

135 

JUHCAGINACEAE 

Scheuchzeria palustris L. var. americana Fern. Occasional 

throughout peatland in flarks. Divide --- flark, 3013; margin 

of Hilman Lake, 2978. Ludlow Patterned Fen --- flark, 2921. 

Koochiching Raised Bog Area --- flark, 3348 • 

Triglochin maritima L. 

Divide --- flark, 3012. 

Frequent throughout peatland in flarks • 

Ludlow Patterned Fen --- flark, 2922 

and 2944; poor fen ecotone, 2987; partially dried-up fen, 3064 • 

Koochiching Raised Bog Area --- flark, 3350 • 

LAMLi\CEAE 

Lyconus americanus Muhl. Ludlow Patterned Fen -- uncommon in 

partially dried-up fen, 3080 and 3320. 

Lyccpus uniflorus :Michx. Occasional on Larix islands and 

infrequent on strings. Great Western Patterned Fen --- main 

water track, Larix island, 3203 • 

Scutellaria epilobiifolia Hamilt. Occasional on Larix islands 

and uncommon on strings. Great Western Patterned Fen --- north 

branch, string, 3273. Divide --- edge of drainage ditch, 3113. 

LENTIBUT..uA.RI.ACEA.E 

Utricularia cornuta Michx. Locally abundant in flarks and on 

the edge of fen pools. Great Western Patterned Fen --- main 

water track, flark, 3180; north branch, flark, 3246. Divide --­

edge of fen pool, 3298. Koochiching Raised Bog Area --- edge 

of fen pool, 3357 and 33610 
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Utricularia intermedia Hayne. Con_rnon throughout peatland in 

flarks and on edge of fen pools. Great Western Patterned Fen 

main water track, flark, 3303. Divide --- flark, 3016; margin 

of Hilman Lake, 2979. Ludlow Patterned Fen -- flark, 2942; 

edge of drainage ditch, 2879. Koochiching Raised Bog Area --­

flark, 3349; edge of fen pool, 3359 and 3366. 

Utricularia minor L. Frequent throughout peatland in flraks 

and on edge of fen pools. Great ~estern Patterned Fen ---

main water track, flark, 3227 and 3304. Divide --- flark, 3025. 

Utricularia vulgaris L. Divide --- occasional in drainage 

.. ditch, 3117. 

LILIACE.AE 

I-laianthemum canadense Desf. Great Western Patterned Fen -­

main water track, rare on Larix island, 3191. 

Smilacina trifolia (L.) Desf. Occasional on Larix islands. 

Ludlow Patterned Fen --- infrequent in forested bog, 2945 .• 

IDBELIACEAE 

Lobelia kalmii L. Occasional throughot:lt peatland in minero­

trophic sites. Great Western Patterned Fen --- north branch, 

string, 3240. Ludlow Patterned Fen --- partially dried-up 

fen, 3326. 

I.ORANTHACE.ii.E 

Arceuthobium pusillum Peck. Occasional throughout peatland on 

conifers, especially black spruce. Divide --- ovoid-shaped 

island, forested bog (on black spruce), 3260. 
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!1YRICACEAE 

:Myrica gale L. Frequent on Larix islands. Great Western 

Patterned Fen --- main water track, Larix island, 3189; north 

branch, Larix island, 3284. Ludlow Patterned Fen --- partially 

dried-up fen, 2807 and 3065 • 

!1YMPHAEACEAE 

Nuphar variegatum Engelm. Ludlow Patterned Fen --- infrequent 

in drainage ditch, 2934 • 

ONAGRACEAE 

Eoilobium angustif olium L. Great Western Patterned Fen --­

north branch, rare on edge of drainage ditch, 3288. 

Epilobium leptoph;vllum Raf. Occasional throughout peatla:w.d in 

minerotrophic sites. Great Western Patterned Fen --- north 

branch, string, 3272 • 

ORCHIDACEAE 

Arethusa bulbosa L. Occasional throughout peatland on strings • 

Divide --- string, 3010 and 3022. Ludlow Patterned Fen --­

string, 2915, 2939, and 3027. 

C:ypripedium acaule Ait. Infrequent throughout peatland in 

forested bog ombrotrophic sites and on Larix islands. Great 

Western Patterned Fen --- main water track, Larix island, 3215 .• 

Divide --- ovoid-shaped island, forested bog, 3270; linear 

raised bog, 3104. Ludlow Patterned Fen --- Larix island, 3002. 
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Habenaria lacera (Michx.) Lodd. Infrequent throughout peat­

land in minerotrophic sites. Great Western Patterned Fen --­

main water track, string, 3207; north branch, string, 3242 and 

3252. Divide edge of fen pool, 3043 and 3299. Ludlow 

Patterned Fen string, 3134 and 3146. 

Liparis loeselii (L.) Rich. Great Western Patterned Fen --­

north branch, rare on string, 3255. 

Listera cordata (L.) R. Br. Divide --- occasional in linear 

raised bog, 3108. 

Malaxis unifolia Uichx. Ludlow Patterned Fen --- rare on string, 

3136. 

Pogonia ophioglossoides (L.) Ker. Occasional throughout peat­

land in flarks and infrequent on strings. Divide --- flark, 

3029; string, 3009. Ludlow Patterned Fen --- flark, 3141. 

Koochiching Raised Bog Area --- flark, 3381;. edge of fen pool, 

33520 

Pogonia onhioglossoides (L.) Ker. forma albiflora Rand & Redfield .• 

Divide --- rare on edge of fen pool, 3296. Ludlow Patterned 

Fen --- uncommon in flark, 31400 

POACE.AE 

.Agrostis scabra WillcL Frequent throughout peatland in minero­

trophic sites. Great Western Patterned Fen --- main water track, 

Larix island, 3193; north branch, Larix island, 3236; north 

branch, on edge of drainage ditch, 3290. 
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Bromus ciliatus L. Frequent throughout peatland in minero­

trophic sites. Great Uestern Patterned Fen --- north branch, 

Larix island, 3231. Ludlow Patterned Fen --- partially dried­

up fen, 3317 • 

Calamagrostis canadensis (:Michx.) Beauv. Frequent throughout 

peatland along drainage ditches and occasional on Larix islands • 

Great Western Patterned Fen --- main water track, Larix island, 

3220; north branch, Larix island, 3280. Divide --- on edge of 

drainage ditch, 3035. Ludlow Patterned Fen --- on edge of 

drainage ditch, 3058 • 

Calamagrostis inexpansa Gray var. brevior (Vasey) Stebbins • 

Ludlow Patterned Fen --- occasional on edge of drainage ditch, 

3157 • 

Calamagrostis neglecta (Ehrh.) Gaertn. Frequent on Larix 

islands. Great Western Patterned Fen --- main water track, 

Larix island, 3190; north branch, Larix island, 3237 and 3281. 

Cinna latifolia (Trin.) Griseb. Ludlow Patterned Fen --- rare 

on Larix island, 3337 • 

Glyceria borealis (Nash) Batchelder. Ludlow Patterned Fen --­

uncoIIl!Ilon on edge of drainage ditch, 2954 • 

Glyceria striata (Lam.) Hitchc. Ludlow Patterned Fen --­

uncommon on edge of drainage ditch, 2961. 

!1uhlenbergia glomerata n-Iilld.) Trin. Freqµent throughout peat­

land on strings and occasional on Larix islands. Great Western 

Patterned Fen --- main water track, Larix island, 3206. Koochi­

ching Raised Bog Area --- string, 3376 and 3389. 
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PhraF)Illites communis Trin. var. berlandieri (Fourn.) Fern. 

Occasional throughout peatland in minerotrophic sites. Ludlow 

I)atterned Fen --- flark, 3094; partially dried-up fen, 3311. 

POLYGONACEAE 

Polygonum sagittatum L. Great Western Patterned Fen --- main 

water track,· _uncommon on.-Larix island, 3198. 

Rumex orbiculatus Gray. Occasional on Larix islands. Great 

Western Patterned Fen --- main water track, Larix island, 3202. 

Ludlow Patterned Fen partia~ly dried-up fen, 3313. 

PRilTIJLACEAE 

Lysimachia terrestris (L.) BSP. Ludlow Patterned Fen --­

infrequent in partially dried-up fen, 3173. 

Lysimachia thyrsiflora L. Occasional throughout peatland in 

minerotrophic sites. Ludlow Patterned Fen partially dried-

up fen, 2863 and 2931. 

Trientalis borealis Raf. Infrequent on Larix islands. Ludlow 

Patterned Fen --- uncommon on string, 2940. 

PYROLACEAE 

Monotropa uniflora L. Occasional throughout peatland in 

forested bog ombrotrophic sites and infrequent on Larix islands. 

Divide --- ovoid-shaped island, forested bog, 3269; linear 

raised bog, 31060 

Pyrola asa:rifolia I'Iichx. var. purourea (Bunge) Fern. Great 

Uestern Patterned Fen --- north bra.~ch, rare on Larix island, 

3233. 
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Pvrola secunda L. var. obtusata Turcz. Great Western 

Patterned Fen --- north branch, uncommon on Larix island, 

3234. 

RAlTUNCULACEAE 

Caltha nalustris L. Infrequent on Larix islands. Ludlow 

Patterned Fen --- infrequent in pa~tially dried-up fen, 2866. 

Ranunculus gmelini DC. var. hookeri (D. Don) Benson. Great 

Western Patterned Fen --- main water track, uncommon on Larix 

·island, 3201. Ludlow Patterned Fen --- infrequent on edge of 

drainage ditch, 2851. 

RHAI1NACEAE 

Rhamnus alnifolia L'Her. Occasional throughout peatland in 

minerotrophic sites. Great Western Patterned Fen --- north 

branch, string, 3238. Ludlow Patterned Fen --- partially dried­

up fen, 2928; string, 3147. 

ROSACEAE 

Amelanchier humilis Wieg. var. compacta Niels. Great Western 

Patterned Fen --- north branch, rare on Larix island, 3268 • 

Aronia nelanocarpa (I"Iichx.) Spach. Occasional on Larix islands. 

Great Western Patterned Fen --- main water track, Larix island, 

3213; north branch, Larix island, 3263. 

Geum alennicum Jacq. var. strictum (Ait.) Fern. Infrequent on 

Larix islands. Ludlow Patterned Fen --- uncommon in partially 

dried-up fen, 2952. 
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Potentilla fruticosa L. Occasional throughout peatland in 

minerotrophic sites. Ludlow Patterned Fen --- poor fen 

ecotone, 2992; common in pa~tially dried-up fen, 2812 and 

2874. 

Potentilla palustris (L.) Scop. Occasional throughout peat­

land in minerotrophic sites. Divide --- margin of Hilman Lake, 

2972. Ludlow Patterned Fen --- edge of drainage ditch, 2932. 

Rubus acaulis Mich.x. Occasional throughout peatland in minero­

trophic sites. Ludlow Patterned Fen --- string, 2845 and 2916; 

partially.dried-up fen, 2801. Koochiching Raised Bog Area -­

string, 3378. 

Rubus pubescens Raf. Occasional on Larix islands and infrequent 

on strings. Ludlow Patterned Fen --- string, 3135. 

Rubus strigosus Michx. Uncommon on Larix islands. Ludlow 

Patterned Fen --- uncommon in partially dried-up fen, 2886. 

Spiraea alba Du Roi. Frequent throughout·peatland along edges 

of drainage ditches. Ludlow Patterned Fen --- edge of drainage 

ditch, 2815, 2853, and 3001. 

RUBIACEAE 

Galium labradoricum Wieg. Frequent throughout peatland in 

minerotrophic sites. Ludlow Patterned Fen --- string, 2918 and 

3089; partially dried-up fen, 2870. 
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SALICACEAE 

Populus balsamifcra L. Great Western Patterned Fen --- north 

branch, rare on edge of drainage ditch, 3287. Ludlow Patterned 

Fen --- uncommon on edge of drainage ditch, 2899 • 

Populus tremuloides Michx. Great western Patterned Fen --­

north branch, rare on edge of drainage ditch, 3265. Ludlow 

Patterned Fen --- rare on edge of drainage ditch, 2857 • 

Salix bebbiana Sarg. Infrequent on Larix islands. Ludlow 

Patterned Fen --- occasional in partially dried-up fen, 2884; 

uncommon on edge of drainage ditch, 2900. 

Salix candida Fluegge. Infrequent on Larix islands. Great 

western Patterned Fen --- main water track, Larix island, 3195; 

north branch, Larix island, 3267. Ludlow Patterned Fen --­

partially dried-up fen, 2868, 2929, and 3314. 

Salix discolor Muhl. Infrequent on Larix islands. Ludlow 

Patterned Fen --- infrequent in partially dried-up fen, 2859. 

Salix gracilis Anderss. Ludlow Patterned Fen --- occasional 

on edge of drainage ditch, 2818 and 2897 • 

Salix interior Rowles. Ludlow Patterned Fen --- uncommon on 

edge of drainage ditch, 2834 • 

Salix lucida Muhl. Ludlow Patterned Fen --- Infrequent on edge 

of drainage ditch, 2898 • 
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Salix pedicellaris Pursh var. hypoglauca Fern. Frequent 

throughout peatland in minerotrophic sites. Ludlow Patterned 

Fen --- string, 2846; partially dried-up fen, 2814; edge of 

drainage ditch, 3000. 

Salix planifolia Pursh. Ludlow Patterned Fen --- rare on 

edge of drainage ditch, 2817. 

Salix pyrifolia Anderss. Infrequent on Larix islands. Divide 

Larix island, 3005. Ludlow Patterned Fen --- frequent on edge of 

drainage ditch, 2999. 

Salix serissima (Bailey) Fern. Ludlow Patterned Fen --­

infrequent on ·edge of drainage ditch, 3155. 

SARRACENIACEAE 

Sarracenia purpurea L. Occasional throughout peatlando 

Divide --- string, 3338; poor fen ecotone, 3008. Ludlow 

Patterned Fen --- string, 2920. Koochiching· Raised Bog Area 

string, 33710 

SAXIFRAGACEAE 

Parnassia glauca Raf. Ludlow Patterned Fen --- uncommon in 

partially dried-up fen, 3441. 

Parnassia palustris L. var. neogaea Fern. O?casi~nal through­

out peatland in minerotrophic sites. Great Western Patterned 

Fen north branch, string, 3241 and 3253. Ludlow Patterned 

Fen flark, 3144. Koochiching Raised Bog Area --- string, 

3372. 

II 

-• • • • • • • • • • 
I 
I 

• 
I 



II 

" Ill 

• • • • 
II 

• • 
II 
II 

• 
• 
II 
II 
II 

• 
I 

145 

SC?.OPB.uLARIACEJ~E 

Gerardia nauuercula (Gray) Britt. var. borealis (Pennell) Dearo. 

Ludlow Patterned Fen --- infrequent in partially dried-up fen, 

33270 

Mimulus ringens Lo Ludlow Patterned Fen --- rare on edge of 

drainage ditch, 3442 • 

Pedicularis lanceolata Michx. Occasional throughout peatland 

in minerotrophic sites. Ludlow Patterned Fen --- flark, 3152 • 

Koochiching Raised Bog Area --- string, 3373. 

SP ARGANL~CEAE 

Sparganium minimum (Hartm.) Fries. Great Western Patterned Fen --­

main water track, uncommon on Larix island, 3443 • 

TYPHACE.AE 

Typha latif olia L. Occasional throughout peatland in minero­

trophic sites. Ludlow Patterned Fen --- flark, 30950 

VIOLACEAE 

Viola incognita Brain. Infrequent on Larix islands. Great 

Western Patterned Fen --- main water track, Larix island, 32180 

Viola mackloskeyi Lloyd ssp. pallens (Banks) Baker. Occasional 

throughout peatland in minerotrophic sites. Ludlow Patterned 

Fen --- partially dried-up fen, 2813 and 2872. 

Viola neohrophylla Greene. Ludlow Patterned Fen --- uncommon 

in :partially dried-up fen, 2816 • 
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XYRIDACEAE 

Xyris oontana Ries. Divide --- rare on edge of fen pool, 

3041, 3297, and 3335. Koochiching Raised Bog Area -~-

frequent on edge of fen pool, 3353 and 3362; occasional in 
;; 

flark, 3339. 

ZOSTERACEAE 

Potamogeton natans L. Great Western Patterned Fen --- main 

water track, rare in moat surrounding Larix island, 3444. 

Potamogeton gramineus L. Occasional throughout peatland in 

flarks and in drainage ditches. Great Western Patterned Fen 

main water track, flark, 3143 and 3185. Ludlow Patterned 

Fen --- edge of drainage ditch, 3099. 
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MOSSES - SPHAGNALES 

SPHAGNACEAE 

S:Qhagnum ca2illif olium (Weiss) Schrank. 

S12haSBum ca12illifolium (Weiss) Schrank var. tenellum 

§:Qha~um capillifolium (Veiss) Schrank var. tenerrum 
ex Bull.) Crum. 

Sphagnum centrale C. Jens. ex Arnell & c. Jens • 

Sphagnum cuspidatum Ehrh. ex Hoffm • 

S2hagnum fimbriatum Wils. ex J. Hook.* 

Sphagnum fuscum (Schimp.) Klinggr • 

Sphagnum magellanicum Brid. 

Sphagnum majus (Russ.) c. Jens • 

Sphagnum obtusum Warnst. :': 

Sphagnum palustre L. * 
Sphagnum papillosum Lindb. * 
Sphagnum recurvum P.-Beauv. 

S12hagnum recurvum P.-Beauv • var. amblZQh~llum (Russ.) 

(Schimp.) Crum. 

(Sull. & Lesq. 

• 

Warn.st. 

S12hagnum recurvum P.-Beauv. var • tenellum (Schimp.) Crum. 

Sphagnum recurvum P.-Beauv. var. tenue Klinggr. 

Sphagnum russowii Warnst. ·.': 

Sohagnum sguarrosum Crome. -.': 

Sphagnum subnitens Russ. & Warn.st. ex Warn.st.-.': 

Sphagnum subsecundum Nees ex Sturm • 

Sphagnum subsecundum Nees ex Sturm var. contortum (Schultz) Hueb. * 
Sphagnum subsecundum Nees ex Sturm var. plat:yphyllum (Lindb. ex 

Braithw.) Car 

Sphagnum subsecundum Nees ex Sturm var. rufescens (Nees, Hornsch.·& 
Sturm) Hueb. 
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Sphagnum teres (Schimp.) Angstr. ex C. Hartm. 

Sphagnum warnstorfii Russ. 

MOSSES - BRYALES 

Al'1BLYSTEGIACEAE 

Amblystegium serpens (Hedw.) B.S.G. 

Calliergon giganteum (Schimp.) Kindb.* 

Calliergon stramineum (Brid.) Kindb. 

Calliergon trifarium (Web. & Mohr) Kindb.* 

Calliergonella cuspidata (Hedw.) Loeske. 

Campylium stellatum (Hedw.) C. Jens. 

Drepanocladus aduncus (Hedw.) Warn.st. 

Drepanocladus fluitans (Hedw.) Warn.st. 

Drenanocladus revolvens (Sw.) Warn.st. 

Drepanocladus vernicosus (Lindb. ex c. Hartm.) 'Warn.st. 

Leptodictyum trichopodium (Schultz) Warnst. 

Scorpidium scorpioides (Hedw.) Lim.pr. 

AULACOMNIACEAE 

Aulacomnium palustre (Hedw.) Schwaegr. 

BRACHYTHECIACEAE 

Brachy~hecium salebrosum (Web. & Mohr) B.S.G. 

Tomenthypnum nitens (Hedw.) Loeskeo 

BRYACEAE 

Leptobryum pyriforme (Hedw.) Wils. 

Pohlia nutans (Hedw.) Lindb. 

Pohlia wahlenbergii (Web. & Mohr) Andr. 
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CLilt~C I.A.CEAE 

Climacium dendroides (Hedw.) Yeb. & Mohro 

DICBANACE.AE 

Dicranella varia (Hedw.) Schimp • 

Dicranum drummondii C. Muello 

Dicranum flagellare Hedw. 

Dicranum montanum Hedw • 

Dicranum polysetum Sw • 

Dicranum undulatum Brid. 

DITRICfil.CEAE 

Ceratodon purpureus (Hedw.) Brid. 

ENTODONTACEAE 

Pleurozium schreberi (Brid.) Mitt. 

FISSIDENTACEAE 

Fissidens adiantoides Hedw • 

HYLOCOMIACEAE 

Hylocomium splendens (Hedw.) B.S.G.* 

HYPNACEAE 

Callicladium haldanianum (Grev.) Crum • 

Hypnum lindbergii Mitt. 

Hypnum pallescens (Hedw.) P.-Beauv • 

Hypnum pratense Koch ex Brid. 

Platygrium repens (Brid.) B.S.G • 

Pylasiella selwynii (Kindb.) Crum, Steere & Anderson. 
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MEESIACEAE 

Meesia triguetra (Richt.) Angstr. * 

~lnium cuspidatum Hedw. 

Mnium punctatum Hedw. 

MIITACEAE 

PLA.GIOTHECIACEAE 

Plagiothecium denticulatum (Hedw.) B.S.G. 

POLYTRICHACEAE 

Polytrichum commune Hedw. 

Polytrichum juniperinum Hedw. var. affine (Funck) Brid. 

TErRAPHIDACEAE 

Tetraphis pellucida Hedw. 

THUIDIACEAE 

Helodium blandowii ("Web. & Mohr) Warnst. 

Thuidium delicatulum (Hedw.) B.S.G. 

HEPATICS 

CEPHAIDZIACEAE 

Cephalozia connivens (Dicks) Spruce. 

Cephalozia pleniceps (Aust.) Lindb. 

Cladopodiella fluitans (Nees) Buch. 

CEPHALOZIELLACEAE 

Cephaloziella elasticka (Jack) Schiffn. 
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FOSSOMBRONIACEAE 

Fossombronia foveolata Lindb. 

FRULLA.NIACEAE 

Frullania aboracensis Gott. 

HA.RPANTHACEAE 

Lophocolea heterophylla (Schrad.) Durn. 

JUNGERr1ANNIACEAE 

Lophozia sp. 

Mylia anomala (Hook.) So Gray. 

r"'.t.A.RCHANTIACEAE 

Marchantia polymorpha L. 

PLA.GIOCHILACEAE 

Plagiochila asplenioides (L.) Dum. 

PTILIDIACEAE 

Ptilidium ciliare (L.) Hampe. 

SCAPANIACEAE 

Scapania irrigua (Nees) Dum. 

RICCARDIACEAE 

Aneura pinguis (L.) Dumo 
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LICHENS 

ARTHONIAOEAE 

Arthonia eaeeia (Korb.) Korb. 

Micarea aelanobola (N7l.) Harri.a. 

Bu ia am.old.ii Serv. & l'adT. 

Buellia punetata (Hoffa.) Mus. 

Rinodina ailliaria hck. 

CALICIACEA.E 

Caliciua abietinu. Pera. 

Oalieiua salieinllll Pere. 

Caliciua trabinelluw. (A.ch.) .A.ch. 

H;rcoca.licia snbtile (Pera.) Ssat. 

Sph.inctrina turbinata (Pera. e:z: !r.) De llot. 

OLA.DOBIACEAE 

Cladonia baeUlari• lf7. 

Cladonia botrtte• (Hag.) Villd. 

Cladonia oenotea (A.oh..) Schaer". 

Olad.onia cl'ilorophaea (Flk. e:z: Som..) Spreng. 

Cladonia coniocraea (Flk.) Spreng. 

Claclonia crispata (Aeh..) J'lot. 

Cladonia erisatella ~ck .• 

Cladonia detorais (L.) Hotfll. 

Cladonia furcata (Huds.) &brad. 

Cladonia graeilia (L.) Willd. 

Clad.onia gi::gi Herr. ex Sand.st. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• • • 
Jll 

--
-• 
-I 
0 

-
-
--I 
F 

-~ 
~ 
-' 

153 

Cladonia m.ergehlorophaea ..lsah. 

Ql!~ni~a aitis Sand.st • 

Cladonia aultitorais Merr. 

C oni.a pitnea (Flk.) Fr. 

Cladonia rangiferina (L.) Wigg. 

_ciiiii8iiiiiiim_o_ni_·_a m Schaer. 

Cladonia -..;;;;;;;......,.iisiiiiiiimiiio. 

Cladonia vertieillata (Hotf.) Schaer. 

LECA.liA.CTID.lCEAE 

Le1anaetis chlorooonia Tuck • 

LECANORACEAE 

Lecanora .-cliiaiiiiiiililiiiiiliiiiiiiiiiiiBiil1iii&illD {A.ch.) B7l. 

L@canora aeridionalif Magn. 

Lecanora pallida (Scllreb.) Babenh. 

Leeanora strobilina (Spreng.) Xiett. 

I.ecanora S!!!ictera Nyl. 

Leeano:ra th:rsanophora Harris. 

LECIDElCEAE 

Bacidia chlorocoeea (Graewe ex Stena.) Lett. 

Lecidea elaeochroaa (.A.ch.) Ach. 

Leeidea nexuoaa (Fr.) N7l. 

Leeidea aliginosa (Seand.) A.ch • 

. .. PABMELIACEAE 

c!.a~~ ... aria o (Byl.) Pink. 

Cetraria pinastri (Soop.) s. G~-· 
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H:pognmia ph.ysodes (L.) V. \late. 

Pamelia bolliana Mull. Arg. 

Paraelia caperata (L.) .lea. 

Par!!lia exasperatula B7l. 

Pe.raelia flaventior Stirt. 

P&rllelia olivaeea (L.) A.ch. 

Paraelia rudecta A.ch. 

Paraelia subaurif era BJl .• 

Paraelia subrudecta 1'71 .• 

Paraelia sulcata T~l. 

Paraelia uloph.yllodes (Vain.) SaT. 

Paraeliopsis aleurites (Ach.) Byl. 

Paraeliopsis capitata Barria. 

Psend.evernia eonsociane (Vain.) l:lale &. Oul~. 

PHISCIACEAE 

Ph;rscia millesrana Degel. 

Ph.yscia stellaris (L.) lf7l. 

B.AMALDIAOEAE 

Bualina dilacerata (Hott... ) Both. 

ag~inb!!.aa tastigiata (Pers.) .Asa. 

US:RElOEAE 

Buoria furcellata (Fr.) Brodo & Hawkaw,. 

Bno.ria trichedes (Kiehx.) Brodo & Hawkaw .• 

Evernia aesoao_rpaa B71. 

Usnea cavernosa Tuck. 

Usnea fulvoreuene (Ru.) Bas. 
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Usnea airta (L.) Wigg. 

Usnea sub!loridana Stirt • 

Iaperf ect Lichens 

Lepraria :tinkii (B. de Lead.. in Hue) Harris • 
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PART IV 

RECOMMENDATIONS FOR FURTHER VEGETATIONAL AND 
FLORISTIC STUDIES ON THE PEATLfu~DS OF NORTHERN MINNESOTA 

Eville Gorham and H.E. Wright, Jr . 

November 1979 

Introduction 

The floristic and ecological survey of the Red Lake Peatland has 

produced significant new information on patterned peatlands in northern 

Minnesota, including an integrated hypothesis concerning the origin and 

interrelations of the patterns. The stage is now set for a broader regional 

survey that will test the general applicability of peatland concepts and 

categories derived from the Red Lake study. Farther north and farther east 

the factors in peatland development may be significantly different from 

those that prevail in the Red Lake area, e.g. climate, calcareous content 

of the upland soils, influence of atmospheric dust or other pollutants from 

agricultural or industrial areas. Such a survey will have value for land-use 

managers by 1) establishing the regional patterns of vegetation and landforms 

in the mires throughout northern Minnesota, 2) identifying areas of excep-

tional esthetic or scientific value for preservation, 3) identifying 

locations of rare and endangered species, and 4) providing qualitative in-

formation on the impacts of drainage ditches, roadways, and powerlines on 

the hydrology and vegetation of patterned mires in northern Minnesota. 

The regional survey will have 3 phases. First, aerial photographs of 

the entire region of northern Minnesota will be examined to locate, classify, 

and map the various types of peatland pattern. Second, a field survey will 

be conducted in selected peatlands across the region, with the use of the 

same methods employed in the Red Lake study, to establish ground truth for 
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aerial landscape analysis. Third, stratigraphic analyses will be conducted 

to test hypothes~s on the development of peatland patterns and determine 

gross rates of peat accumulation across the region. Only if present 

developmental trends are understood can we judge the ultimate impact of 

human disturbance upon these peatlands. 

Phase I: Aerial Photographs 

Prior to field work the entire region of northern Minnesota will be 

surveyed from large-scale (1:15,840) and small-scale (1:24,000) aerial 

photographs. Orthophotoquads published by the U.S. Geological Survey are 

also available for large portions of Beltrami, Koochiching, and Itasca 

Counties. The objectives of this survey are to: 

1) locate and map patterned mires in northern Minnesota. 

2) classify major types of mire patterns on the basis of the Red Lake 

patterns and the literature. 

3) determine the extent of impacts from power lines, drainage ditches, 

and roads on patterned mires in northern Minnesota. 

4) formulate additional hypotheses on the development of mire patterns 

under both natural and disturbed conditions. 

Phase II: Field Survey 

A number of peatlands will be chosen from aerial photographs for 

examination on the ground. Field studies will focus on the relation of the 

flora and vegetation of patterned mires to the landforms and water chemistry. 

Special consideration will be given to large pristine peatlands and areas 

where mire patterns seem to be in a state of flux. 

Particular attention will be paid to the relations between Sphagnum 

lawns on the flanks of raised bogs and on the manner by which incipient 
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water tracks and ovoid islands develop. The sources of minerotrophic water 

in these internal water tracks must be identified. 

One particular vegetation type that was not sampled in the Red Lake 

area is the transitional wetland bordering the peatland complex. A proper 

analysis is possible now that the 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 importance in this connection. 

Additional field studies are planned for areas of fire scars, par­

ticularly on the ovoid islands, to see if fire has played a role in 

developing the open central part of the islands. 

The field surveys will provide a more detailed basis for evaluating 

the qualitative effects of drainage ditches, roadways, power lines, and 

other human disturbances on patterned peatlands in northern Minnesota. At 

Red Lake the effects of drainage ditches was inferred by comparing the 

pristine upslope portions of water tracks with the ditched portions that 

are farther downslope. Similar comparisons will be made in other areas. 

More detailed analysis than this for a small area is not practical at this 

stage because: 

l)' the vegetation-landform patterns in disturbed areas vary greatly in 

time and space, so that results from one area may have little ap­

plicability elsewhere. 

2) chance plays an overriding role in determining the dispersal, es­

tablishment, and suceession of vegetation in disturbed areas. Weedy 

vegetation is often superimposed over remnants of the original 

vegetation, producing confusing and complex patterns. 
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3) detailed quantitative investigations require an enormous commitment 

of time and funds; integrated analyses of vegetation, geomorphology, 

and hydrology must be made over extended periods of time from before 

the time of disturbance until many years later. 

Phase III: Stratigraphy 

Stratigraphic analyses of peat cores will be undertaken to: 

1) determine the development of patterned peatlands in relation to 

the regional climate and human activity. 

2) test hypotheses on the origin of mire patterns. 

3) determine gross rates of peat accumulation. 

During the field survey short cores will be collected frmID the upper­

most 20 cm of peat within each releve. These cores will be analysed for 

pollen, plant macrofossils, and the gross composition of peat to provide a 

standard for interpreting fossil assemblages f~om deeper profiles of peat. 

A number of longer cores will also be collected down to mineral soil in 

areas where vegetation-landform types appear to be in a state of flux. 

Stratigraphic analyses of these cores proviqe the best means of testing 

hypotheses on the origin and development of patterned peatlands. For 

example, it will be possible to determine whether the teardrop islands in 

the western water track (especially along the northern edge) result fJJom 

paludification of a continuous forest, or whether they originate as local 

obstructions to water flow and then become enlarged. It also should be 

possible to determine when the raised bogs and ovoid islands originated, and 

whether the peatland grew by the coalescence of local raised bogs or, 

developed simultaneously over the entire area. 
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Stratigraphic work will also include analysis of interstitial water at 

different depths in the peat and in the underlying mineral soil to 

search for 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. Some of the water may move upward under artesian pressure, thus 

possibly 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 pressure. 

Stratigraphic information will be valuable in developing plans for 

managing pristine peatlands or for rehabilitating those peatlands already 

disturbed by human activity. Stratigraphic markers such as the rise in 

Ambrosia pollen, which is associated with the time of agricultural land 

clearance in northern Minnesota, will provide a means for determining 

recent rates of peat accumulation for various vegetation-landform types, 

and radiocarbon dating can be used to determine rates for earlier time 

intervals. This type of information may be particularly important in 

determining the origin and development of mire patterns, because some of 

the patterns are apparently products of differential rates of peat growth. 

It is also of interest to determine whether peat is still accumulating in 

the different bog and fen landforms or has reached some limiting thickness 

imposed by the present climate, at least in some landforms. 



) 

1. 

AN ECOLOGIST'S VIEW OF THE NORTHERN MINNESOTA PEA TLANDS 

IN THE VICINITY OF RED LAKE 

This extensive area of patterned peatlands is of extreme value because of 
both its wilderness state and its scientific interest. The intricate patterns of 
these peatlands represent probably the most delicate adjustment of vegeta­
tion to hydrology that we know, and yet their origin and development have 
scarcely been studied and are in consequence poorly understood. 

2. The hydrological factors governing the origin and development of these 
peatlands are also poorly understood. No hydrological theories can currently 
be used to predict the effects of large-scale ditching, road-building, peat 
mining or any other major disturbance of regional hydrology adjacent to such 
large peatlands, which exhibit extremely gentle topographic gradients and On 
consequence) unusually slow rates of water flow. 

3. Current investigations by Paul Glaser and Gerald Wheeler, doctoral students 
at the University of Minnesota, indicate that effects of ditching and road­
building have already had some marked effects upon vegetation and its 
patterns more than a mile away from these ?.ctivities. Peat mining on a 
major scale could well alter regional hydrology over much greater distances, 
and have profound effects upon the peatlands. Unfortunately, the current 
state of peatland hydrology does not allow us to forecast such changes at all 
clearly, although ditching across the line of water flow may make upstream 
habitats wetter (presumably owing to damming by spoil-banks) and down­
stream habitats drier. Observations so far suggests that ridge-and-trough 
patterns may be accentuated by moderate drying, but may be obscured by 
more extreme drying because of invasion of the sedge meadows by shrubby 
brush species. 

t+. Not only are these peatland ecosystems unusual - resembling the "peat seas" 
of Siberia, Alaska, and the Hudson Bay Lowland, but they are unique in 
developing far south of the line of permafrost. It was formerly thought that 
permafrost was an integral part of their development, but studies in 
Minnesota make clear that it is not necessary. If we destroy or seriously 
damage peatlands, we may never come to understand their unique landscape 
features and how they came to develop here. 

5. These peatlands contain at least 15 rare plants, of which 10 are extremely 
rare. For most of these plants, their Red Lake occurrences are their 
westernmost extensions in North America, and hence of unusual interest and 
significance. Some seem already to have been affected by ditching of the 
peat lands. 

6. These peat1ands, once damaged or destroyed, are neither restorable or 
replaceable. Moreover, their survival in a reasonably pristine state can only 
be assured by preservation of very large areas, allowing them to exist on a 
self-sustaining basis. Such areas must include as a bare minimum many 



hundreds of square miles out of the 11,000 sq. mi. of peatland now present in 
Minnesota (and the nearly 4,000 sq. mi. in Beltrami, Lake of the Woods, and 
Koochiching Counties -- where the Red Lake peatland is located). 

7. It is my hope that no peat-mining will be allowed in the most interesting 
peatlands west of Highway 72 between Waskish and Baudette; and that any 
peat-mining activity to the eastward will not be permitted to alter the 
regional hydrology in any way damaging to the preserved peatlands west of 
Highway 72. Other nearby areas, at present not subjected to adequate 
ecological investigation, may also deserve preservation. 

Preservation cannot be assured without a considerable expansion of ecological 
and hydrological research in both preserved and exploitable areas prior to any peat­
mining, and careful monitoring during and after such activity (so that any damage 
to the preserved peatlands which appears during and after adjacent peat-mining and 
landscape reclamation can be ameliorated if not reversed). 

It is of the greatest importance that coordination of such research efforts in 
hydrology, plant and animal ecology be very close, with regular meetings of the 
diverse scientists involved. 
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