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ABSTRACT 

Wetland and peatland vegetation are difficult to understand 

and communicate about owing to their complexity, and to the large 

number of terms and concepts used in varying ways by specialists in 

different facets of wetland classification. This paper reviews the 

various wetland and peatland classifications for Ontario, and proposes 

a complete hierarchical classification for the Northern Clay Section 

stressing vegetational physiognomy and dominance of vegetation. 

Studies of Ontario peatlands and wetlands are reviewed using 

as a framework Rowe's (1972) forest regions and sections and Ahti's 

(1961) broad vegetational zonations. Terminology and concepts are also 

reviewed and the rationale for using certain terms and avoiding otherr, 

is given. 

The proposed classification hierarchy consists of formations, 

subformations, physiognomic groups, dominance types, and site types. 

Formations are BOG, FEN, MARSH, and SWAMP, the level 1 units proposed 

for Canada by the Subcommittee on Wetland Classification (Zoltai et al. 

1974). Subformations recognized are OPEN and TREED types for BOG and 

FEN. Physiognomic groups are subdivisions of formations (or subformations) 

having more internal consistency for physiognomic and habitat character 

istics than do formations. Dominance types are subdivisions of physiog 

nomic groups based on the leading dominants of the uppermost stratum 

of relatively continuous vegetation. Site types are subdivisions of 

dominance types based on the dominants of the next continuous stratum 

beneath the leading dominant. 

The types are described for vegetation and habitat, and 

referenced to the literature and to photographs. Forestry implications 

are discussed for black spruce-dominated types of SWAMP and TREED BOG. 

The problem of patterns, complexes, and mapping unit scales is discussed. 

The physiognomic dominance-site type approach lends itself to 
use at a number of different scales in ground studies and air photo 

interpretation by those concerned primarily with vegetational aspects 
of wetlands—foresters, wildlife biologists, geographers, and ecologists. 
It also provides a firm foundation, based on easily recognizable and 
identifiable units, on which to add knowledge of related habitat 
conditions, e.g., moisture and nutrient status, soil type, landform, 
and successional status. It is hoped that from this foundation a 
more integrated, holistic classification will evolve. 



RESUME 

La vegetation des lieux humides et des tourbieres est difficile 
a comprendre et a decrire a cause de sa complexite; aussi en raison des 

concepts et de la terminologie varies qu'utilisent diversement les spe-

cialistes dans les facettes diverses de la classification des terres 

argileuses. Les auteurs rapportent les diffe'rentes classifications 

ontariennes et proposent une classification hierarchique complete pour 

la section des terres argileuses du Nord, surtout sur la physiognonomie 

des vege'taux et la dominance de certaines especes. 

Us utilisent comme base les regions et sections forestieres 

de Rowe (1972) et les zones de ve'getation d'Ahti (1964). Us rapportent 
aussi la terminologie et les concepts employes dans le passe et les 

principes qui ont servi a utiliser certains termes et a en rejeter 

d'autres. 

Les formations, les subformations, les groupes physiognonomiques, 

les types de dominance et les types de stations sonts les elements de la 

classification. Les formations incluent les TOURBIERES, les FENS, les 

MARA IS et les MARECAGES, et les unite's du niveau 1 proposers au Canada 

par le Sous-comite de classification des terres mouille'es (Zoltai et al. 
1974). Les subformations reconnues sont de type OUVERT et ARBREUX pour 

les TOURBIERES et les FENS. Les subdivisions de formation ou les sub-

formations, qui posse-dent plus de consistance interne pour les carac-

teYistiques physiognonomiques et 1'habitat, foment les groupes physiog 

nonomiques. Les types de dominance sont des subdivisions de groupes 

physiognonomiques classifies selon les dominants principaux de la strate 

supeYieure de vegetation relativement touffue. Les types de station 

sont des subdivisions de type de dominance, selon les dominants de la 
strate touffue sise sous le dominant principal. 

Les auteurs decrivent les types selon la vegetation et 

1'habitat, utilisant comme reference la litterature et les photographies. 

On discute les implications forestieres pour les types dominants 

d'dpinette noire des TOURBIERES ARBREUSES et des MARECAGES. On releve 

les problemes des modeles, des "complexes'1 et des gchelles unitaires 

de cartographie. 

Les groupes de dominance physiognonomique se pretent a une 

serie de differentes echelles dans les etudes de sol et les inter 

pretations des photographies aeriennes par les specialistes des lieux 

hunrides—forestiers, biologistes de la faune, geographes et ecologistes. 
Ces groupes constituent une bonne base d'unite's facilement reconnais-
sables et identifiables, l'gtat des nutritifs, le type de sol, la 

figure du relief et la superposition des strates. Les auteurs souhai-

tent que puisse ressortir de cette base une classification holistique 

plus complete. 
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INTRODUCTION 

In Ontario, as elsewhere in Canada, there is considerable dif 

ficulty in differentiating between and communicating knowledgeably 

about different kinds of wetland ecosystems. There are three reasons 

for this: (i) the wide variation that occurs within the spectrum of 
wetlands, (ii) the dearth of investigators familiar with the full 
spectrum of wetland variability, and (111) the multiplicity of terms 
and concepts, many of which have different meanings related to the 

discipline of the user. 

Because of these difficulties, and because of growing interest 

in wetland management, a subcommittee of the National Committee on Forest 
Land was formed in 1970 to develop a classification of wetlands for 

Canada.2 It was decided that the classification should be compatible 
with the "Bio-Physical" land classification system (e.g., Lacate 1969), 
in that it should be based on criteria important to many disciplines. 
Furthermore, it was to be hierarchical in form and readily applicable to 
aerial photographic interpretation. 

The greatest difficulty encountered by the Subcommittee was in 
satisfying the needs of a wide range of prospective users. Other prob 
lems, such as lack of information on wetlands for many parts of Canada 
and the poor definition of a large number of wetland terms, all indicated 
that a rigid scheme should be avoided. Consequently, a tentative, 
hierarchical approach was developed to provide flexibility in the 
classification and to facilitate its subsequent modification (Zoltai et al 
1974). In this scheme the higher levels were defined with several kinds 
of biotic and abiotic criteria whereas lower levels were defined by 
constituent elements or factors. This would not only enable many 
disciplines to use the higher general-purpose units, but would also 
allow for the use of special-purpose classifications at lower levels. 

The classification developed by the Subcommittee consists of 
four levels (ibid.). Level 1 is the most generalized and consists of 
the following main units: BOG, FEN, MARSH, SWAMP, and SHALLOW OPEN 
WATER (cf. Adams and Zoltai 1969). The units are characterized by a 
number of site features: surface morphology, soil type, nutrient and 
moisture regimes, condition of hydrotopography and source of nutrition, 
and vegetative cover. Definitions devised by the Subcommittee for 
these units (with the exception of SHALLOW OPEN WATER) are given in 

The Subcommittee on Wetland Classification was composed of represen 
tatives from provinces or regions across Canada. These representatives 
in turn formed study groups for their respective regions, and the 
present authors were members of the Ontario study group (see Acknow 
ledgements). The National Committee on Forest Land was dissolved in 
1972, but the Subcommittee on Wetland Classification continued to 
function until 1973, when a paper was prepared containing a proposal 
for a classification (Zoltai et al. 1974). 



Appendix A. In the classification proposed in this paper these units 

are considered formations. In addition, this paper provides definitions 

for the subformations OPEN BOG, TREED BCG, OPEN FEN and TREED FEN 
(Appendix A). 

Level 2 of the Subcommittee's proposed classification {Zoltai 

et al. 1974) is based on surface morphology of the wetlands, morphology 
of the confining basin, hydrotopographic features, and/or physiographic 

location (in relation to adjoining water bodies, wetlands or uplands). 
Provisional and incomplete keys for units at this level were proposed by 

J.S. Rowe3 and incorporated into the proposed wetland classification. 

At level 3, the wetland types identified in level 2 are segregated 

on the basis of vegetational attributes (Zoltai et al. 1974). For this 
level, regional environmental influences--e.g., climate, parent materials, 

and relief--become more important. At level 4, the specialized needs of 

disciplines are recognized, e.g., floristic units, engineering units, 

forestry site types, etc. 

The present report is a contribution at levels 3 and 4 in the 

above scheme. It proposes a formation/physiognomic group/dominance type/ 

site type classification hierarchy for the wetlands of Ontario, with 

emphasis on those of the Northern Clay Section (Rowe 1972). The classi 
fication is based on intensive field work undertaken in the Northern Clay 

Section, extensive travelling and observation throughout Ontario, and 

reference to the literature pertaining to Ontario and adjacent regions. 

Hence, the classification will be useful as a model for the development 

of similar schemes for other forest sections. The proposed classification 

is designed primarily for the forest manager, but it should also be use 

ful for ecologists, wildlife biologists, vegetation geographers and 

land-use managers. 

] Rowe, J.S. 1972. Proposal for a classification of peat landforms. 

Department of Plant Ecology, University of Saskatchewan. Unpublished 

typescript. 



ZONATIONS AND REGIONS OF ONTARIO 

The province of Ontario covers a vast area (ca. 400,000 square 

miles) extending some 1000 miles from east (70°W longitude) to west^ 
(95°W longitude), and only slightly less in distance from north (56J 
45'N latitude) to south (42°N latitude). A wide variety of bedrock and 
soil types, physiographic regions, climates, and vegetation types occur. 

Because there are wide' interregional variations in wetland types and 
in the ratios of wetlands to drylands and to water bodies, it is necessary 

to provide a regional framework for wetland classification. 

A number of regional classifications that use various criteria 

have been proposed for the lands of Ontario. For example, Sanderson 

(1948) and Hare (1954) proposed climatic regions for Ontario. Hills 

(1958, I960), Dixon {1963), and Rowe (1972) delineated regions on the 
basis of forest and physiographic site (soils and climate) relationships. 

Ahti (1964) delineated regions on the basis of climate and vegetation 

patterns. For the large Hudson Bay Lowlands Section, a considerable 

number of authors have proposed various subdivisions (Coombs 1952, 
1954; Hustich 1957b; Ahti 1964; Brokx 1965; Bates and Simkin 1969). 

Recently a general scheme for wetland regions has been proposed for 

Canada (Zoltai et al. 1974). 

We shall not attempt to review these systems, their various 

criteria of establishment, or their advantages and disadvantages. 

Rather, we suggest the use of Rowe's (1972) Forest Regions of Canada, 

since its widespread distribution and use provide ready reference for 

orienting wetland classifications on a regional basis (Fig. I)1'. In 
addition to Rowe's regions and sections we have included Ahti's (1961) 
broad zonations in Figure 1. Ahti's lines delineating the southern, 

middle and northern boreal zones correspond to the annual mean daily 

temperatures of 36, 32, 26 and 22 F (2.2, 0, -3.3 and -5.6 C) (Chapman 
and Thomas 1968), and provide an effective means of general orientation 

as well as a comparison with climatic zones in northern Europe. Finally, 

for reference and orientation we include in Figure 2 the wetland regions 

recently proposed by Zoltai et al. (1974). 

All figures are found in Appendix B 



NOTES ON THE LITERATURE 

An extensive literature search on Canadian wetlands has been 

conducted (Stanek 1974); hence, there is no need for Canada-wide coverage. 

This section is designed to review only those studies in Ontario which 

emphasize wetland vegetation and ecology. We use the previously 

established zonations, regions, and sections (Fig. 1) to place these 

studies in geographical perspective. 

In Ontario, the Ministry of Natural Resources {formerly the 

Department of Lands and Forests) has had considerable input into the 

development of wetland classification in relation to work in forest 

inventory and mapping. One of the earliest studies done by the province 

was the James Bay Forest Survey, Moose River Lower Basin (Johnston and 

Sharpe 1923), in which the area extending from the Canadian National 

(transcontinental) Railway north to James Bay, and from the Quebec 

boundary west to the Moose and Mattagami rivers, was mapped for forest 

cover types at a scale of 1:250,000. Three wetland types recognized 

and defined were "dwarf black spruce", "muskeg", and a merchantable 

black spruce type (with thick carpets of Sphagnum and speckled alder 

in the openings). Later mapping by the provincial forest inventory 

section utilized the category "treed muskeg", and a combined category 

of "open muskeg and bog" (Dixon and Jenns 1956; Dixon 1963). Data from 
the latest forest inventory5, where available, and from Dixon (1963), 
were used to estimate aerial extents of black spruce forests and peatland 

types in Ontario (Ketcheson and Jeglum 1972). It was estimated that 

49% of the land area of the province is peatland, most of this being 

in the northern parts of the province. 

The Cajander site type classification (Cajander 1909, 1913, 
1926, 1949} which was introduced to Canada by visiting Finnish scientists 

and has been subsequently applied to various areas of Canada by Canadian 

and Finnish workers has achieved a wide measure of acceptance. The 

extent of this acceptance is indicated by the publications of Auer (1928). 
Ilvessalo (1929), Heimburger (1936), Kujala (1945), Losee (1942, 1954, 
1961a, 1961b, 1966), Hustich (1955, 1957a, 1957b), Kalela (1962a, 1962b, 
1963), Ahti (1964), and Ahti and Hepburn (1967), and by the translation 

of Finnish publications that were pertinent to wetland classification 

in Ontario (McEwen 1964; Haavisto and Jeglum 1973). The emphasis, in 
this report, on the use of vegetation physiognomy and dominance to define 

classification units also reflects the influence of the Cajander site 

type approach. 

B. Cardwell, Forest Inventory Section, Ontario Ministry of Natural 

Resources, Whitney Block, Queen's Park, Toronto, Ontario. 



The most comprehensive and influential work in Ontario on site 

research for forest management has been done by Hills (e.g., 1952, 1953, 
1955, 1958, I960). His system is ecosystemic (holistic) in approach, 
as it uses the stable physiographic features of site as a framework 
for organizing vegetation types and for reconstructing successional 
series of vegetation types. In this system, Ontario is divided into 13 
site regions, within which the effectivity of macroclimate is assumed 
to be relatively uniform because similar successions of forest vegetation 
are observed on sites which have similar patterns of relief, soil 
materials (texture and mineral composition) and soil moisture regime. 
Within each site region, regional site research embraces the following: 

"(a) The establishment of landtypes and the description of the physio 
graphic site types occurring within each landtype. 

(b) The description of the forest types coinciding with stages of 
succession within each physiographic site type. 

(c) The establishment of soil type coinciding with physiographic site 

types and major vegetation controls: also the establishment of 

variations in soil types resulting from differences in forest 

succession and forestry practice. 

(d) The evaluation of each physiographic site type for producing 

forest and other crops." (Hills 1960) 

Hills' system pertains primarily to forested upland, whereas 

this report deals with wetlands, many of which do not support trees. 

Physiographic features of wetlands are complex and subtle, and it is 

often difficult to devise physiographic gradients which define wetland 

types. Since the physiognomy and dominance patterns of vegetation 

express the resultant of all the transactions within a wetland ecosystem, 

we have used these vegetation patterns to define wetland types. Having 

defined our wetland types in this manner, we can add physiographic 

relationships, insofar as they are understood, to the wetland types as 

descriptive adjuncts. 

In addition to the aforementioned province-wide classifications, 

several regional and local schemes have been published. A number of 

site investigations have been done in the Deciduous and Great Lakes-St. 

Lawrence regions (Fig. 1). At the Petawawa Forest Experiment Station, 

Heimburger (1936) and Sisam (1938a, 1938b) classified forest sites using 
the Cajander site type approach. Losee (194?) subsequently interpreted 

these site types (which included two wetland types) from air photos. 

An excellent early work is the descriptive floristic and vegetational 

survey of Hosie (1938) for the Batchawana Bay area. Dansereau and 

Segadas-Vianna (1952) and Segadas-Vianna (1955) studied wetland 

vegetation in eastern Canada, including parts of eastern Ontario, and 

Dansereau's (1959) list of the principal plant associations of the 

St. Lawrence Valley is the most complete work to date. Pierpoint 



(1962) described the sites of the Kirkwood Management Unit near Thessalon 
using the Hills approach. Daly (1965) carried out a study of wetland 

ecosystems in eastern Canada. Dale and Hoffman (1969) defined six vege 
tation types in a wetland and peatland area near Guelph, and showed their 
relationship to soil types. Finally, Joyal (1970) described vegetation, 
mainly peat bog types, in the Mer Bleue bog near Ottawa. 

In the southern zone of the boreal forest (Fig. 1) the most 
work has been done in the Northern Clay Section (Rowe 1972). MacLean and 
Bedell (1955) described forest site types defined according to Hills' 
landform system and classified by dominant understory plants. Baldwin 
{1958} described vegetation in a section prefacing his list of plants 
of the Clay Belt. Although most of Lafond's (1958) descriptions are of 
upland black spruce types occurring in northeastern North America, he 
does describe two swamp types occurring in the Clay Belt of Quebec. A 
botanical excursion in 1959 of the Ninth International Botanical Congress 

resulted in several publications dealing primarily with the Clay Belt but 
also extending into the southern part of the Hudson Bay Lowlands near 

Moosonee (Kalela 1962a, 1962b, 1963; MacLean 1962). Haavisto (1969) 
gives vegetational descriptions of sites, primarily open and treed bog 
sites, in connection with effects of water-level changes on some peat 

properties, and Dai (1971) and Dai and Sparling (1973) have studied the 
effects of water movements on wetland vegetation. Shafi and Yarranton 

(1973) describe stages of vegetational succession after fire in black 
spruce swamps. Finally, Jeglum (1974) has described the relative influence 
of moisture-aeration and nutrient regimes on vegetation and tree growth 

in wetlands in the Northern Clay Section. 

Other studies on vegetation in the southern zone of the boreal 

forest include those of Losee (1954, 1961a, 1961b, 1966) in which site 
types based on predominant understory plants were recognized for the 

modified cutting operations in the Abitibi Woodlands Laboratory near 

Raith (northwest of Thunder Bay); and those of Bedell and MacLean (1952) 

and Lynn and Zoltai (1965) using the Hills approach, on site and tree 
growth in the Nipigon Lake area. 

In the Hudson Bay Lowlands early descriptive work with some 

vegetational content included that of Hanson and Smith (1950), Moir 

(1954a, 1954b) and Coombs (1952, 1954). Hanson and Smith (1950) devised 
a breakdown of habitat types for Canada geese, as follows: (1) well-

timbered muskeg, (11) open muskeg, (iii) lake-land muskeg, (iv) pothole 
muskeg, and (v) "smallpox" muskeg. Hustich (1955, 1957a, 1957b) has 
done a great deal of descriptive work using the physiognomic forest-type 

theory developed by Cajander. 



Another worker who has contributed a large body of descriptive 
information on the Hudson Bay Lowlands is Sjors (1959. 1961b. 1961c, 
1963) He applied the Swedish approach (e.g., Sjors 1948, Oufhetz 1949) 
in c assifying wetlands according to nutrient status as inferred from 
plant indicators. Ahti and Hepburn (1967) also described some vegetation 
types. They proposed five peatland formations (fen, bog, muskeg, swamp 
and swamp forest) and numerous types within each formation Brokx (1965) 
carried out a study of the Hudson Bay Lowlands as caribou habitat, wn en 
included recognition of broad vegetation t7Pes--which often were complexes 
of types-and regional (physiographic) subdivisions. This work was the 
basis for the development of a map and accompanying glossary of terms on 
vegetation patterns of the Hudson Bay Lowlands north of 52 (Bates ana 

Simkin 1969). 

Railton and Sparling (1973) have done preliminary studies on the 
ecoloqy of palsa mounds in northern Ontario. Some recent work has been 
done by the Ontario Ministry of Natural Resources, Research Branch, on 
vegetational types and zonations on Shipsands Island at the mouth of the 

Moose River.6 

Riley, J., and C. Moore. 1973. Preliminary vegetation survey of 
Shipsands Island Waterfowl Sanctuary. Ontario Ministry of Natural 

Resources File Report No. 5-73. 44 p. 



TERMINOLOGY AND CONCEPTS 

Terms and concepts applicable to wetland ecology are numerous 

and in North America definitions and usage shift and intergrade from 
discipline to discipline. We shall review, in this section, the terms 

and concepts which are pertinent and useful to our proposed framework 
of wetland classification for Ontario. 

Numerous glossaries and dictionaries (Carpenter 1938; Aro et al. 

1914; Pearsall 1950; Drury 1956; Heinselman 1963; MacFarlane 1969; Ford-

Robertson 1971) and discussions of terms (Sjors 1948, 1963; Tansley 1949; 
Dansereau and Segadas-Vianna 1952; Gorham 1953; Burnett 1964; Heikurainen 
1964; Saebo 1968) have been consulted for definitions and usage. Although 

this list is not exhaustive, it does give an adequate sampling of English 

usage. The Terminology of Forest 5cience, Technology, Practice and Products 

edited by Ford-Robertson (1971) has been particularly useful. In addition 
to defining the concept or concepts associated with given terms, it dis 

tinguishes "key terms" (names used most commonly in the literature, but 
not necessarily the most appropriate terms) from less commonly occurring 
"secondary terms". 

Wetland and Peatiand 

The key terms pertaining to wetlands that are listed by Ford-

Robertson (1971) are: bog, carr, marsh, moor, muskeg, peatland, swamp 
and wetland. In addition to these, three terms--fen, mire and organic 

terrain--are commonly used in Canada. Fen and mire have achieved consid 

erable currency owing mainly to the influence of Sjors (1959, 1961a, 

1961b, 1963). Organic terrain7 is widely used in Canada for areas in 
which there is some accumulation of organic matter. Organic terrain is 

approximately equivalent to the concept of peatland. We favor the latter 

term to designate areas with an accumulation of more than 30 cm of peat 

or muck. 

Of the key terms, bog, marsh, muskeg and swamp have a general 

layman's meaning of waterlogged areas as well as a more restricted, 

technical meaning. We have chosen to use bog, marsh and swamp in a 

restricted sense, and as defined by Zoltai et al. (1974; see Appendix A). 

We would prefer to use muskeg in the restricted sense of "treed muskeg" 

or "treed bog" (e.g., Johnston and Sharpe 1923; Lewis and Dowding 1926; 

Porsild 1937; Hustich 1949, 1957a, 1957b; Ahti and Hepburn 1967; most 

provincial forest inventory maps). However, since it is also being used 

7 

"A tract of country comprising a surficial layer of living vegetation 

and a sublayer of peat or fossilized plant detritus of any [italics 

ours] depth, existing in association with various hydrological conditions 

and underlying mineral formations." (MacFarlane 1969) 



in a very broad sense to include sites with any accumulation of organic 

material, we have not used the term in our proposed classification. 

In the broadest sense, fen refers to any wetland that is 

enriched by mineral soil water ("minerotrophic fen", Sjors 1959, 1961a, 

1961b, 1963). In the most restricted sense, fens are defined as open, 

sedge-rich sites having soils that are high in organic content and 

generally alkaline (Tansley 1949). We have chosen to use fen in the 

restricted sense, and as defined by Zoltai et al. (1974; see Appendix 

A). 

Carr has been used in England (Tansley 1945) and in the United 

States (Curtis 1959; White 1965) for tall shrub communities. In this 

paper we have chosen to use the more common "thicket" for such communities, 

and class them as a type of swamp. 

In North American literature, the terms wetland and peatland are 

most commonly used for the broadest levels of characterization. Wetland 

is defined by Ford-Robertson (1971) as a general term, broader than bog, 

carr, muskeg and swamp, to designate any poorly drained, uncultivated 

tract whatever its vegetations! cover or soil. Sjors (1918) defines 

wetlands as "ground where wet-of-soil prevails", wet-of-soil being "when 

the subsoil water level is situated near the surface of the soil". 

Wetland is a more inclusive term than peatland since, in addition to 

areas of peat and muck accumulation, it includes swamps, marshes and 

meadows that have little or no accumulation of organic matter. Hence, 

we have adopted the term wetland to encompass our total field of study. 

It is distinguished somewhat arbitrarily from mesiclands and drylands 

which have drier soil-moisture conditions. 

Peatland is "a general term for any tract covered with a layer 

of soil containing a high percentage of peat" {Ford-Robertson 1971; cf. 

Heinselman 1963). Depth of peat has been proposed as a criterion for 
distinguishing peatlands from mineral-soil sites. Heinselinan (1963) and 

Ford-Robertson (1971) suggest 20 or 30 cm. In Europe, 40 cm has been 

proposed for unmodified peatlands, 20 cm for drained peatlands (Granlund, 

cited in Sjors 1948). In Ontario 30 cm is a commonly observed limit 
between mineral-soil sites and peatlands. 

Hire is derived from the Norman "myri-" (Swedish "myr"), and is 

comparable to the German term "moor" (Sjors 1948). The concept of mire 

includes the vegetation and the underlying, usually peaty substrate; hence, 
mire is an ecosystemic term. Peat formation is usually an active process 
in mire communities, but there are mires lacking peat or with minimal 

peat accumulation. Mire would, therefore, appear to be a synonym for 

wetlands although more restrictive meanings have been proposed for mire 

(e.g., Ratcliffe 1964). Since wetland has much wider currency in North 
America we do not use mire in this context, and we have not felt a need 
to use the term mire in a restricted sense. 
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Major Complex Gradients 

The most significant influences upon the vegetation, floristics, 

and productivity of wetlands can be summarized in two major environmental 

regimes--the moisture-aeration regime, and the nutrient-pH regime (Jeglum 

1973, 1974). 

For the purpose of describing the relative wetness of types in 

this paper, the moisture-aeration gradient is subdivided into classes on 

the basis of ranges of depths from the ground surface to the groundwater 

level. Although the groundwater level varies during the year, wetlands 

which differ physiognomically can be characterized by different ranges 

of depth to groundwater (Jeglum 1973). The classes of depth to ground-
water level that we propose are the following: 

(i) Deep standing water; more than 1 m of water 

above ground level. 

(ii) Medium depth standing water; 60 cm-1 m of water 

above ground level. 

(111) Shallow standing water; 20 cm-60 cm of water 

above ground level. 

(iv) Surface water level; water level from 20 cm above 

to 20 cm below the ground surface. 

(v) Wet; groundwater level 20-60 cm beneath ground 

surface. 

(vi) Wet mesic (or very moist); groundwater level 

60-100 cm beneath ground surface. 

Owing to the varying amounts and balances of nutrients that are 

readily available to vegetation, it is difficult to quantify the nutrient-pH 

gradient of wetlands. Measures such as cation exchange capacity, total 
base saturation and electrical conductance provide indices of total nutrient 

supply, but the varying solubilities of cations in standard solutions 
provide uncertain measures of available nutrients. The availability of 
nutrients to vegetation can vary depending upon the relative amounts of 
cations, the level of activity of soil flora and fauna, the rate of litter 
accumulation, etc. Hence, it is difficult to propose quantitative measures 

that will indicate adequately the resultant of all these transactions. 

At a broad level of characterization, pH has been found to be strongly 
correlated with overall availability of plant nutrients. The pH of 

graundwater is thought to be a better overall indicator of nutrient status 

than the pH of water in the organic matter because the former is relatively 
constant over a given site while the latter varies with its location in 
peat mounds, in hollows, or near small pools. Therefore, the classes of 
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the nutrient-pH gradient and their ranges of water pH which we use are 

the following: 

(i) Very oligotrophic; pH equal to or less than 

4.4 (ca. ombrotrophic). 

(ii) Oligotrophic; pH 4.5 to 5.4 (ca. weakly 

minerotrophic). 

(iii) Mesotrophic; pH 5.5 to 6.4. 

(iv} Eutrophic; pH 6.5 to 7.4. 

(v) Very eutrophic; pH 7.5 or higher.0 

The gradient could also be expressed in terms of three classes by combin 

ing classes (i) and (ii), and (iv) and (v), and retaining class (iii). 

Qmbrotrophy and Minerotrophy 

Sjb'rs (1959, 1961a, 1963) lias introduced to North America the 

concepts of minerotrophy and ombrotrophy as classes of the nutrient-pH 

gradient in peatlands. Hinerotrophic sites are those enriched by mineral 

soil water, i.e., groundwater that contains minerals obtained during 

passage through or over mineral soils. Ombrotrophic sites are nourished 

only by the nutrients contained in precipitation that falls on the site. 

We have used the concepts of minerotrophy and ombrotrophy to characterize 

classes of the nutrient-pH gradient, but have not used the finer sub 
divisions of minerotrophy. 

Plant indicators have been given by Sjors (1961b, 1963) to 

distinguish minerotrophic from ombrotrophic sites. Sjors (1952, 1963) 
has also given pH values that characterize these types. Finally, Gorham 
and Pearsall (1956) and Gorham (1967) give measures of numerous ions 
for bog and fen waters. 

Water Movement 

It has been recognized for a long time that patterns of water 

movement in peatlands influence nutrient status, vegetational patterns, 
peat development processes, and peat landforms (e.g., Heinselman 1963). 
Numerous drainage regimes, hydrolocjic regimes, etc., have been proposed 
(e.g., see Sjors 1948; Kulczynski 1949; Bellamy 1968). While all these 
systems have validity, perhaps the most familiar one is that of Swedish 

workers (von Post and Granlund, cited by Sjors 1948)--)imnogenous, 
soligenous, topogenous and ombrogenous. Ombrogenous is equivalent to 
ombrotrophic, and the other three classes are minerotrophic types. 

8 

These pH ranges are ca. 0.5 pH units lower if moist-peat pH is used 
(see Jeglum 1971). 
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It is difficult to apply the above classifications in the field 
without knowledge of the hydrotopography and water and/or soil chemistry. 

It is also sometimes difficult to infer the above classes from aerial 

photographic interpretation. Nevertheless, classes of water movement 
will certainly be useful as descriptive adjuncts of wetland types. 

Landform 

Landform comprises the surface relief of the land and the nature 
of the materials which give substance to that relief. These features, 

plus basin morphology and physiography, are used as criteria for level 

2 units in the scheme by Zoltai et al. (1974). This level includes such 

units as raised bog, blanket bog, string fen, and peat plateau. Similar 

classifications emphasizing landform have been proposed by Adams and 

Zoltai (1969), Tarnocai (1970), and Zoltai (1971). 

Landform is very useful for the classification of mineral soil 

sites (e.g., Christian and Stewart 1953; Hills 1960). However, in wet 
lands and peatlands slopes are often subtle, and vegetation plays an 

important role in forming the underlying peat soils. Since the main 

emphasis of wetland users is on either the forests or the vegetation as 

wildlife habitat, we emphasized vegetational over landform features in 

the Northern Clay Section. Landform and complexes of land and water 

types will become more important in classifying wetlands in the Hudson 

Bay Lowlands, where ice and frost phenomena and complex patterns of 

peatlands are more common. 
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FORMATIONS, PHYSIOGNOMIC GROUPS, DOMINANCE TYPES, AMD SITE TYPES 

In the development of the vegetation-based classification we found 

it simpler to develop units directly beneath the level 1 units of Zoltai 
et al. (1974) rather than within the level 2 surface morphology units. 

We not only found it difficult to classify stand samples in a specific 
level 2 category, but also found that uniform vegetation types are often 

composed of stands from two or more level 2 classes. 

The hierarchy of classification units proposed follows the 

physiognomic tradition in which the most generalized units are "forma 
tions" (or "formation types") (Whittaker 1962). A formation is a grouping 

of ecosystems with broadly similar physiognomies and habitats (climates, 
soils, etc.). This concept is very similar to the concept of the level 
1 units proposed by Zoltai et al. (1974) (see Appendix A), and therefore 

we shall subsequently refer to level 1 units as formations. In this paper 

we also recognize "subformations" of BOG and FEN. These divisions are 

based on whether tree cover afforded by individuals higher than breast 
height (135 cm) is less than 10? (OPEN BOG and OPEN FEN) or more than 10% 
(TREED BOG and TREED FEN). The formations and subformations are defined 

in Appendix A. 

As the first subdivision of formation (or subformation), we 

recognize "physiognomic groups" (cf. Jeglum 1972). These are ecosystems 

with finer degrees of physiognomic and habitat resemblance than for 

formations. "Dominance types" are used to subdivide physiognomic groups. 

Dominance types are defined on the basis of the dominant species in the 
uppermost stratum of continuous plant cover. At the lowest level of 
classification, "site types" are recognized on the basis of the dominant 

species occurring in the next continuous stratum beneath the uppermost 

stratum of dominant vegetation. 

A summary of the wetland vegetation units that have been encoun 

tered in the Northern Clay Section is presented in Table I.9 Here 
hierarchical levels are identified with numbers as follows: (1) forma 
tion, (2) subformation, (3) physiognomic group, (4) dominance type, and 

(5) site type. The names of the units are distinguished with different 

typesets for the different hierarchical levels (q.v.), and this convention 

is followed consistently throughout the remainder of the text to facilitate 

understanding of the levels of the classification. In addition, each 

physiognomic group has a symbol designation (e.g., Ml, M2, etc.) for easy 

cross-referencing. 

We have also prepared a key to the black spruce-dominated site 

types (Table 2) since these are economically important at present and are 

of most interest to the forest manager. In both Tables 1 and 2, references 

to figures direct the reader to a photograph for a clearer understanding 

of the vegetation units. 

g 

Tables 1 and 2 are found in Appendix C. 
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In the section that follows, physiognomic groups .ire described. 
In the subsequent section, for readers who wish more detail on any particular 
physiognomic group, dominance types and those forest types which are 
important to the forest manager are described for the reader who wishes 
more detail on any particular physiognomic group. 
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PHYSIOGNOMIC GROUPS 

M MARSH 

Ml DEEP MARSH 

Other more or less equivalent units have been designated "reed 

communities" (Hoale L938, Fig. 29-30), "reedswamp" (e.g., Tansley 19V); 

Moss 1953), "deep marsh" (e.g., Martin et al. 1953; Adams and Zoltai 

1969; Millar 1969; Walker and Coupland 1970; Stewart and Kantrud 1971; 

Zoltai et al. 1974), "wet marsh" (Moss 1953, 1955), "marsh" (e.g., 

Baldwin 1958, Plates IX-B, XII1-A; Curtis 1959; Ritchie 1960c; Dix and 

Smeins 1967; Bates and Simkin 1969), "deep water marsh" (Penfound 1967) 

and "emergent fen" (in part, Jeglum 1972, Fig. 2). Some of Lhe afore 

mentioned authors have included our concepts of SHALLOW MARSH with DEEP 

MARSH because of their physiognomic similarity, i.e., both arc dominated 
by tall emergents (e.g., Baldwin 1958; Curtis 1959; Jeglum 1972). 

This physiognomic group is characterized by stands of usually 

open-canopied, tall graminoids in standing water {Fig. 3). The stands 

are often interspersed with open pools and channels. Floating and 
submerged plants occur beneath the emergent canopies or in adjacent 

open waters. The type occurs in basins and in marginal zones around 

lakes and ponds, or bordering rivers and streams. It also occurs in 

roadside ditches, gravel pits, and other man-made excavations that 
contain standing water. 

The substratum may be mineral, muck, or a well-decomposed 
aquatic type of peat.10 The nutrient status varies from very eutrophic 
to mesotrophic. DEEP MARSH is characterized by extreme variations in 
water levels, with depths ranging from surface water levels to deep 
standing water11 (15 cm-1 m deep, Martin et al. 1953; 30 cm-2 m deep, 
Adams and Zoltai 1969). However, the surface layers of the substrate 
which support these marshes are rarely dry and usually have standing 
water in the fall (Walker and Coupland 1970). 

10 

We regard poorly decomposed peats as those with von Post (1924) huini-
fication ratings of 1-3, moderately decomposed peats as those with 
ratings of 4-6, and well-decomposed peats as those with ratinos of 
7-10. 

n 

Nutrient and water-level categories were defined earlier (p. 10-11). 
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M2 SHALLOW HARSH 

Other more or less equivalent units have been designated "shallow 
marsh" (Martin et al. 1953; Adams and Zoltai 1969; Millar 1969; Walker and 
Coupland 1970; Stewart and Kantrud 1971) and "marsh" (contrasting with 

"wet marsh", Moss 1953), and "emergent fen" (in part, Jeglum 1972, Fig. 3). 

Some authors have suggested combining "shallow marsh" with "wet meadow" 

because both have closed graminoid canopies and little open water (Dix 

and Smeins 1967; Zoltai et al. 1974). However, in this paper SHALLOW 

MARSHES are dominated by tall emergents as in DEEP MARSHES, whereas MEADOWS 
tend to have graminoid dominants of lower stature. 

SHALLOW MARSH is characterized by continuous stands of tall 
emergents with relatively closed, dense canopies. There may be some small 

pools of open water or muddy surfaces. The physiographic locations, 

substrates, and nutrient regimes of this group are similar to those of 

DEEP MARSH. The ground surface is covered with water from depths of 15 cm 
(Martin et al. 1953) to 1 m during flood stages (Adams and Zoltai 1969), 
but water level usually drops to expose the surface by July (ibid.) or by 

the end of summer (Walker and Coupland 1970). The soils are normally 
waterlogged throughout the year. 

H3 MEADOW (MEADOW MARSH) 

Other more or less equivalent units have been designated "fresh 

meadow" (Martin et al. 1953), "wet meadow" (Moss 1953; Adams and Zoltai 

1969; Stewart and Kantrud 1971), and "broad-leaved sedge fen" (Jeglum 

1972, Fig. 4). Dix and Smeins (1967) combine "wet meadow" and "shallow 

marsh" and call them "meadow", whereas Walker and Coupland (1970) divide 

"meadow" into "wet meadow" and "marsh meadow". Other authors combine our 

concepts of MEADOW and GRAMINOID FEN, thus stressing the physiognomic 

resemblances to graminoid-dominated hay field: e.g., "sedge (and grass) 

meadows" (Baldwin 1958, Plate IX-A; Curtis 1959; Ritchie 1962); "sedge 

fen" (Ahti and Hepburn 1967; JejUum 1972, Fig. 4-r.) ; "shallow water marshes 

(wet meadows)", which include "northern wet meadow (fen)", "prairie~8&Sg(J 

meadow", "bog—sedge mat", "southern wet meadow (grass—s^dge bog)", and 

"seepage grassland" (I'cnfound 1967); and "coastal fen and sedge meadow" 

(Bates and Simkin 1969). The authors who combine our concepts of MEADOW 

and GRAMINOID FEN (q.v.) usually have worked in boreal or northern 

deciduous forest zones, where peat tends to accumulate beneath open 

graminoid communities. Those whose concept of "meadow" is one in which 

little or no peat accumulates usually have worked in drier grassland or 

forest—grassland transition areas where well-decomposed organic or muck 

deposits accumulate to a lesser degree beneath open graminoid communities. 

In mapping it may be necessary to combine the two units because of their 

physiognomic similarities and the difficulty of measuring the depth and 

characteristics of organic accumulations without detailed field checking 

(e.g., "coastal fen and sedge meadow", Hates and Simkin 1969). 
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MEADOWS are characterized by a closed graminoid cover with 

little or no open water (Fig. 4). The sedge or grass dominants are 

shorter than the tall emergents of the preceding types. Various broad-

leaved herbs are also sometimes conspicuous. MEADOW is physiognomically 

and ecologically similar to GRAMINOID FEN, from which it may be distin 

guished according to its regional location (in grassland or forest-grassland 

and transition), or its physiographic location (occupying basins as zones 
on the shoreward sides of SHALLOW MARSHES). 

The substrate is mineral soil or muck, and usually little peat 

(i.e., organic soils with over 20 or 30". organic content) has accumulated. 
Because of the high silt content the ground surface does not float but 

rather is covered with water during flooding. Tussocks (Fig. 4) and 

mud surfaces are common in this type. Nutrient status ranges from very 

eutrophic to mesotrophic, and is generally richer than in GRAMINOID FENS 

which are normally underlain by peat. The type is usually flooded 

annually from a few weeks to the entire summer, but water levels generally 
fall below the ground surface during the early part of the growing 

season. Moisture regime ranges from wet to shallow standing water 

(cf. "broad-leaved sedge fen" range, Jeglum 1972). 

FEN 

F OPEN FEN 

Fl GRAMINOID FEN 

More or less equivalent units have been designated "open, C.-irex-

dominated fen" (Husticli 1957a) and "narrow-leaved sedge fun" (JeglunT" 

1972, Fig. 5). Some authors combine our concepts of MEADOW and GRAMINOID 

FEN groups because of their physiognomic resemblance (see discussion 
above for MEADOW, M3). Others restrict the meaning for "fen" to a 
soil—vegetation type in which grasses and forbs are the dominant plants 

and the soil is an organic peat that is weakly acid, neutral, or alkaline 

in reaction (Tansley 1949; Curtis 1959). Ahti and Hepburn (1967, Pig. 

11, 12) include in their definition of "fen" graminoid communities that 

have Sphagnum species. This usage accommodates to a degree the extremely 
broad Swedish concept of fen as any peatland which Is influenced by 

minerotrophic water (e.g., Sjors 1948, 1950, 1952, 1959, 1961b, 1963). 

In this paper we classify most Sphagnum-rich communities (except for 
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those rich in the Sphagnum species regarded as brown mosses12) as BOG, 

recognizing that many of these are weakly minerotrophic. 

GRAMINOID FENS, similar to MEADOWS, are characterized by a dense 

sward of graminoids which give the appearance of a hay field or grassland 
(Fig. 5, 6). Sedges are the usual dominants in this group, but grasses 
are sometimes dominant (cf. Baldwin 1958; Jeglum 1972). Forbs are 

sometimes conspicuously associated with the graminoids. The mosses, which 
often form a continuous ground layer, are usually of the brown moss group. 
Low shrubs can be present with relatively low cover (up to 25%). The group 

has close vegetational affinities and intergrades with MEADOW, LOW SHRUB 
FEN, LARIX LARICINA rfllAM/MOU-GRAMINOID-RICH TREED FEN, and GRAMINOID 
BOG. 

The group is underlain by peat which ranges from moderately to 

poorly decomposed. Fairly level ground surfaces are usually found and 

the substratum tends to be somewhat buoyant, forming a spongy turf or 

floating mat. The nutrient status ranges from eutrophic to oligotrophic. 

The water table is usually at the soil surface but varies from wet to 

shallow standing water (cf. "narrow-leaved sedge fen" range, Jeglum 1972). 

F2 LOW SHRUB FEN 

Other more or less equivalent units have been designated "shrub 

fen on dominantly peaty substrata" (Ritchie 1960c) and "low shrub fen" 

(Jeglum 1972, Fig. 6, 7). Ritchie (1962) recognizes "shrub and shrub forest" 

which combines LOW SHRUB FEN and THICKET. 

At maturity the shrub dominants of this physiognomic group are 

less than breast height (ca. 135 cm, cf. "medium and low shrub strata", 
LaRoi 1967). Consequently, when one stands in a LOW SHRUB FEN and looks 
outward, one's view is not obstructed by vegetation (Fig. 7, 8). Low shrubs 

attain more than 25% cover in this group (cf. separation of "shrub carr" 
from "meadow", White 1965). Graminoids, forbs and brown mosses are usually 
associated with this group. The type has close vegetational affinities 

to and intergrades with GRAMINOID FEN, THICKET, LARIX LARICINA (TAI4ARACK)-

GRAMINOID-RICH TREED FEN, and LOW SHRUB BOG. 

There is usually an accumulation of over 30 cm of moderately to 

poorly decomposed peat. Nutrient status varies from mesotrophic to 

oligotrophic, moisture regime from surface-water level to wet conditions. 

12 

Brown mosses include such species as Aulaconinium palustre, Campy!iurn 

stellatum, Drepanocladus revolvers, Tomenthypnum nitens, Scorpidium 

scorpioides, Paiudella squarrosa and Callierqon giganteum, and certain 

of the more nutrient-demanding Sphagnum species such as S_. subsecundum, 

S_. teres and S_. warnstorfii (Huikari 1952; Hustich 1955;"Ahti and 
Hepburn 1967; McEwen 1964). 
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The vegetation surface may be firm or spongy, and level or slightly 

broken by low hummocks. 

TF TREED FEN 

TF1 GRAKINOID-RICH TREED FEN 

Other more or less equivalent units have been designated "larch 

forest11 or "tamarack forest" (Hustich 1955, 1957a, 1957b; Ritchie 1962), 

"tamarack swamp" (Hustich 1955, 1957a, 1957b; Ahti and Hepburn 1967, 

Fig. 10), "large open tamarack bog" (Hustich 1957a), "Laricetum laricinae" 

(Dansereau 1959), "larch fen" or "tamarack fen" (Ritchie 1960b, 1960c; 

liates and Simkin 1969, Fig. 10), and "woodod fen" (in part, Sjb'rs 1963). 

This group is characterized by low, often widely spaced trees, 

most commonly Lan'x laricina (tamarack) but sometimes Thuja occidental is 
(eastern white cedar), with a graminoid-rich understory, and a bottom 
layer often characterized by brown mosses and poor in Sphagnum. The 

trees are short and widely spaced owing to the high water table, which 

also explains the dominance of sedges in the understory. Low to medium-

sized shrubs may be abundant. Although this type is uncommon in the 

Northern Clay Section, it is more common in large soligenous, eutrophic 

expanses in the Hudson Bay Lowland (Ahti and Hepburn 1967; Ritchie 1962). 

LARIX LARICIM fT/lW/l/MCKJ-GRAMINOID-RICH TREED FENS can be found 

in string patterns, alternating with GRAMINOID FENS or elongate ponds 
(Finnish "rimpi", Swedish "Harks") and Hustich (1957a, 1957b) suggests 
these may be string fens (cf. "ribbed fens", Zoltai 1971; "patterned 

fens", Heinselman 1963) that have dried up sufficiently to allow tamarack 
to develop on the strings. 

TF2 SPHAGNUM-RICH TREED FEN 

Other more or less equivalent units have been designated "tamarack 

and black spruce bog" (Hustich 1957a), "tamarack-falack spruce swamp" 

(Curtis 1959), "sink hole half bog" (Mueller-Dombois 1964), "mesotrophic 
type of tamarack swamp" (Ahti and Hepburn. 1967), and "black spruce swamp" 

(Jeglum 1972) . 

This group is one that Ahti and Hepburn (1967) describe, a 
"mesotrophic type dominated by green Sphagnum species (mostly by 5. 

apiculatum, a species of the collective 5t recurvum [S. fa 1 lax, Nyholm 
1969]). The vegetation is not calciphilous, but includes many good 
forage species: Betula pumila [var. glandulifera], Salix pedicellaris, 
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Sinilacina trifolia, Carex ol igosperma, Chamaedaphne caiyculata." It is 

very similar to the GRAMINOID-RICH TREED BOG, and is proba'bly a richer 

variety of it in which tamarack Is dominant and fen shrubs and herbs are 

conspicuous, owing to the slightly higher nutrient status in the drainageways. 

It is being succeeded by black spruce (cf. Ahti and Hepburn 1967). It 

is also similar to the "tamarack-black spruce swamp" mentioned by Curtis 

(1959) in Wisconsin. 

Hustich (1957a) describes a "tamarack and black spruce bog" near 
Fort Severn with bog plants on the hummocks and fen plants in the hollows, 

clearly intermediate between LARIX LABICINA (TAMARACK)-GRMAU\O\[}-RKH TREED FEN 
and TREED BOG. This type has been described also from central Canada as 

"black spruce swamp" (Jeglum 1972, Fig. 11, 12) and "sink hole half bog" 

(Mueller-Dombois 1964) and may be a distinct and widespread type in areas 

having richer groundwaters and cooler climates than the Northern Clay 

Section. 

S SWAMP 

SI THICKET (THICKET SWAMP) 

Other more or less equivalent units have been designated "willow-

alder swamp" (Moss 1953), "thicket" (Hustich 1957b; Baldwin 1958, Plate 

XI-B; Moss and Turner 1961), "shrub carr" (Curtis 1959; White 1965) "shrub 

(dwarf birch—willow)" and "dense stands of shrubs with willows, alder, 

and dwarf birch" (Ritchie 1960b), "frutescent formation" (Joyal 1970), 

and "tall shrub fen" (Jeglum 1972, Fig. 8). Baldwin (1958) includes 

dominants of our LOW SHRUB FEN and LOW SHRUB BOG in his "thicket" category 

along with tall shrub dominants. 

THICKET is characterized by tall shrubs usually growing in clumps 

{Fig. 9). The shrubs are taller than breast height (ca. 135 cm ) (cf. 
"tall shrub stratum", LaRoi 1967). Stands have more than 25% cover of 

tall shrubs (cf. separation of "shrub carr" from "meadow", White 1965). 
The field layer usually has a conspicuous herb component and low shrub 

species are generally not abundant. The ground surface is composed of 

shrub litter and fen mosses, and some Sphagnum mounds may be present. 

Accumulations of muck and peat may be shallow or deep. Peat, 

when present, ranges from well-decomposed to poorly decomposed. THICKETS 

are frequently riparian, and underlain by alternating layers of peat and 
silt. Nutrient status ranges from mesotrophic to oligotrophic. Moisture 

varies from surface-water level to wet, and open pools and channels are 

often present. Substrates are usually firm, and ground surfaces may be 

level, undulating, low hummocky, or tussocky. These types are maintained 

by periodic flooding. Succession is toward HARDWOOD SWAMP or CONIFER SWAMP 
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Other more or Less equivalent: units have been designated 

"hardwood swamp" (as part of the lowland segment of northern forests, i j/ " 
Curtis 1959) and "northeast swamp forest (hardwood swamp)" (Penfound <y 

1967). 

This wetland group is characterized by a tree layer dominated 

by broadleaf species. The field layer has conspicuous^forb and herb 

components, and is often rich in shrubs. The annual fall of broadleaf 

litter creates a nutrient-rich, wel1-decomposed, dark humus layer. 

Organic layers are thin (< 30 cm) and nutrient status varies from meso-

trophic to eutrophic. HARDWOOD SWAMP grades into broadleaf forests on 

dryland and into THICKETS on wetland. Moisture ranges from wet mesic 

to wet, and open pools and channels are usually present. 

53 CONIFER SWAMP 

Other more or less equivalent units have been designated 

"northern conifer swamp" (Anon. 1954), "conifer swamp" (as part of the 

lowland segment of northern forests, Curtis 1959), and "northeast 

conifer swamp" (Penfound 1967) . 

This group is characterized by a tree layer dominated by conifers 

growing on wetlands (Fig. 10-14). At maturity these trees attain mer 

chantable size, whereas those on TREED BOG are generally unmerchantable. 

The field layer may have abundant forbs and graminoids. Peat is shallow 

to deep, and well-decomposed to poorly decomposed. Nutrient status is 

eutrophic to oligotrophic. Moisture regime is wet mesic to wet, and 

small pools and channels of water are usually conspicuous. The ground 

surface is relatively uneven because of hummocks and depressions, 

BOG 

B OPEN BOG 

Bl SPHAGNUM BOG 

Other more or less equivalent units have been designated "water 

logged Sphagnum bogs in depressions with a sparse field layer or none" 

(cf. Finnish "Silma"keneva" and German "Kolkmoor", Kalela 1962b). 
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This physiognomic group is characterized by a wet Sphagnum mat 

overlying poorly decomposed Sphagnum peat moss (Fig. 15; see also 23, 24). 

It includes the wet filling stages of bog pools, ponds and lakes (Fig. 16). 

The ground surface is generally flat and the Sphagnum mat is either spongy 

or floating. This group is oligotrophic or very oligotrophic, and is the 

wettest in the bog formation with surface water levels. The successional 

trend is toward GRAMINOID BOG, the most closely related group. 

B2 GRAMINOID BOG 

Other more or less equivalent units have been designated "floating 

bog" (Baldwin 1958, Plate XI-A), "Sphagnum-rich sedge fen" (Aiiti and Hepburn 

1967) and "sedge-cotton grass bog" (Ritchie 1959, 1960a). 

GRAMINOID BOGS are characterized by the presence of a conspicuous 

graminoid layer above a continuous Sphagnum ground cover (Fig. 16, 17). 

The ground surface may be relatively firm or buoyant (spongy or floating). 

Generally, the species of sedges can tolerate, or even grow better in, the 

oligotrophic to very oligotrophic conditions of these Sphagnum-rich sites. 

Moisture regime, which can be surface-water level or wet, is between that 

of SPHAGNUM BOG and LOW SHRUB BOG. The successional trend is to LOW SHRUB 

BOG. 

B3 LOW SHRUB BOG 

Other more or less equivalent units have been designated "open 

bog" (with Leather-leaf dominant, Baldwin 1958, Plate V-A: Jeglum 1972, 

Fig. 13), "mature or consolidated bog phase with ericoceous shrubs" 

(Ritchie 1959), "heath bog" (Ritchie 1960a), "dry bog" (Ahti and Hepburn 

1967, Fig. 6), and "northern bog shrublands (heath bog)" (Penfound 1967) . 

This physiognomic group is characterized by a conspicuous stratum 

of low, ericaceous shrubs above a continuous Sphagnum ground cover (Fig. 10) 

Tree cover of individuals >_ 135 cm tall is less than 10%. The ground is 

usually firm (sometimes quaking) and the surface is irregular owing to 

hummocks and hollows. Nutrient status is oligotrophic to very oligotrophic. 

These are dry OPEN BOGS, with wet to wet mesic conditions. Often these 

are the result of burning of SHRUB-RICH TREED BOGS (cf. Lewis et al. 1928; 

Ahti and Hepburn 1967, Fig. 16; Jeglum 1972, Fig. 13). The successional 
trend is toward SHRUB-RICH TREED BOG. 

Closely related to LOW SHRUB BOG, in terms of vegetation and 

relative dryness, is LICHEN BOG. We have not included this physiognomic 

group for the Northern Clay Section because it is poorly developed in 

comparison with those further north in the Hudson Bay Lowlands. Ahti and 

Hepburn (1967, Fig. 6) show a photograph of a dry bog from the Kapuskasing 

area with low shrubs (leather-leaf) on the hummocks, and reindeer lichen 
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in the hollows; this would probably still be classed as LOW SHRUB BOG, 

but in areas where the lichens attain higher percentage cover than the 

low shrubs the site should be classified as LICHEN BOG. 

TREED BOG 

TB1 GRAMINOID-RICH TREED BOG 

Other more or less equivalent units have been designated "black 

spruce with Carex" (Lafond 1958), "low, boggy black spruce forest" 

(Baldwin 1958, Plate V-B) , "black spruce-sedge community" (Losee 1961a), 

"wet swamp forest" (Kalela 1962h), and "black spruce—sedge swamp" (Ahti 

and Hepburn 1967). 

This group is characterized by scattered, stunted black spruce, 

a field layer with medium-sized graminoids (e.g., Carex ol igosperma, C,. 

exi1is), and low shrubs (usually leather-leaf} (Fig. 19). The ground 
layer is dominated by Sphagnum which is underlain by a continuous Sphagnum 
peat (cf. GRAMINOID BOG). Frequently the type consists of two phases. 
In one phase, the relatively abundant low bog shrubs are associated with 
sedges on slightly elevated mounds or islands. In the other phase, 
graminoids are clearly dominant in the lower, more open areas. The most 

common Sphagnum mosses are S.. failax (green or yellow-green in color) and 

the large-leaved, red S_, mageilanicum. Nutrient status is usually weakly 

minerotrophic (oligotrophT^T Of the TREED BOG groups this is the wettest, 
with surface-water level or wet conditions. 

TB2 SHRUB-RICH TREED BOG 

Other more or less equivalent units have been designated "open 

bog forest" (Hustich 1955, 1957a), "dry phase of the Chamaedaphne community1 

with Black Spruce and Labrador-tea (Segadas-Vianna 1955), "Sphaflnum-Ledum-

Chamaedaphne Site Type" (in part, when Chamaedaphne dominates, MacLean 

and Bedell 1955), "Sphagnum fuscum bogs with scattered dwarfed black 

spruces, only 2-4 m high (Kalela 1962b, which he also compared to the 

Finnish "rahkarame" and the German "Heidemoor", and "dwarf bog forest" 

(Dale and Hoffman 1969). This unit includes some of the sites described 
as "muskeg" (Johnson and Sharpe 1923; Lewis and Dowding 1926; Ritchie 
1956; Ahti and Hepburn 1967; Jeglum 1972, Fig. 14-16), "black spruce 

muskeg" (Hustich 1949, 1955, 1957a; Kalela 1962b; Bates and Simkin 1969), 

and "moss muskeg" (Ritchie 1960b, 1960c) in those cases where the sites 

were not producing merchantable trees, the canopy covers were Less than 

about 30%, and there was a well-developed horizon of nutrient-poor peat 
moss beneath the site. 
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This group is characterized by a conspicuous field layer of low, 

ericaceous shrubs, and an overstory of usually unmerchantable, open-grown 

Black Spruce (cover of individuals >, 135 cm in height is 10-30[-40]%) (Fig. 
20). The ground layer is dominated by Sphagnum in the moister sites, and 
by feather mosses (especially Pieiirozium schreberi) in the drier and more 
shaded sites. The ground is firm but irregular owing to the presence of 

hummocks and hollows. Similar to LOW SHRUB BOG, nutrient regime is 

oligotrophic to very oligotrophic, and moisture regime is wet to wet mesic. 

In the Northern Clay Section, LICHEN-RICH TREED BOG (cf. "lichen 
muskeg", Ritchie 1960b, 1960c) is not developed, the low shrub layer-
always having more cover than lichens. The lichen-rich type becomes much 

more predominant further north in the Hudson Bay Lowlands. 
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DOMINANCE TYPES 

M MARSH 

Ml DEEP MARSH, and M2 SHALLOW MARSH 

We will not categorize leading dominants according to average 

preference for DEEP MARSH or SHALLOW MARSH types, since most MARSH 

dominants can be found commonly in either type. Dominants are numerous 
{cf. Jeglum 1972) and the following have been observed in the Northern 
Clay Section: Eleocharis palustris (e.g., Baldwin 1958, Plate XIII-A), 

Eguisetum fluviatile, Glyceria boreal is, Phragmites conmiunis (cf. 

"Phragmitetum laurentianum1', Oansereau 1959), Sc'irpus acutus (see fig. 3; 

Baldwin 1958, Plate IX-B), S_. rubrotinctus and T^jjha. latifolia (cf. 
"T.yphetum laurentianum", Dansereau 1959). Other emergent species that 
may be found as leading dominants include Acorus calamus {cf. "Acoretum 
americanum", ibid.), Alisma triviale, Eleocharis acicularis {cf. 

"Eleocharetum acicularis", ibid.), Glyceria grandis, Iris versicolor 
{cf. "Iridetum versicoloris", ibid.), Juncus effusus (cf. "Juncetum~ 
effusi", ibid.), Sagittaria cuneata, S. latifolia (cf. "Sagittarietum 
latifoliae", ibidT), Scirpus validus TcfT"Scirpetum ela'tuni", ibid.). 
Sparganium chlorocarpum, S_. eurycarpum (cf. "Sparganietum eurycarpi", 
ibid.), and Zizania aquatica'(cf. Ziza'nietum aguaticae", ibid.). 

Low emergent or floating-leaved forbs which may form locally 

abundant colonies or patches include Calla palustris, Caitha paiust'ris, 
Lemna minor, Menyantlies trifoliata (cf. "Menyanthetum laurentianum", 
ibid,), Nuphar variegatum, Nymphaea tetragpna, Polygonum natans~Tcf. 
"Polygonetum natantis", ibidT), PoTamogeton gramineus and Potentilla 
palustris. 

Tall sedges (e.g., Carex aguatilis, C. lasiocarpa, C. rostrata, 
£.• vesicaria) may occur, hut are secondary in importance to "the tall 
emergents. This suggests that DEEP and SHALLOW MARSHES develop suc-
cessionally into MEADOWS or GRAMINO1D FENS. The stems of some of 

these sedge species may be widely spaced, or occur in clumps in the 
watery matrix, and in these cases they are interpreted as DEEP MARSH 
on aerial photographs. 

M3 MEADOW {MEADOW MARSH), and Fl GRAMINOID FEN 

MEADOW and GRAMINOID FEN are physiognomically similar. Fur 
thermore, most dominants of these two groups may occur on shallow (shal 
low being < 30 cm of peat or muck) as well as on deep peat or muck 

accumulations. Consequently we have categorized the graminoid species into 
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MEADOW or GRAMINOID FEN, not on the basis of their occurrence relative 

to peat depth, but rather according to their nutrient preferences as 

reflected by the degree of decomposition and the buoyancy of the substratum. 

In the Northern Clay Section (Rowe 1972), dominants with relatively 
high nutrient demands include Calamagrostis canadensis (cf. "Calamagrostetum 

canadensis", Dansereau 1959), Carex aquatil is, C. lacustris, C_. rostrata 

(cf. "CarTcetum rostratae", ibid.), C_. stricta X^Fig. 4) (see Costello 
1936), C_. vesicaria, and Scirpus cyperinus. Soils beneath these species 
are often silt-rich, well-decomposed peats or mucks that are not spongy 

or floating. Mosses are very seldom abundant in MEADOWS, probably 

because of the frequent flooding and silting. Occasionally species of 

the Drepanocladus genus (esp. aduncus) may achieve conspicuous proportions. 

FEN 

F OPEN FEN 

Fl GRAHINOIO FEN 

Leading dominants of this group include the less nutrient-

demanding species such as Carex fiava, C_. lasiocarpa (Fig. 7, 3}, 

Rhynchospora alba (Fig. 5), and Scirpus hudsonianus {Fig. 6). Soils 

beneath these species are often poorly decomposed peats that are spongy 

or floating. GRAMINOID FENS have a lower nutrient status than MEADOWS. 

Carex exilis, C^. limosa, C_. paupercula, and £. ol igosperma are of 

secondary importance to one of the preceding dominants in GRAMINOID FENS. 

These latter species achieve their greatest abundance in GRAMINOID BOG, 

GRAMINOID-RICH TREED BOG, and SPHAGNUM-RICH TREED FEN. 

The dominance types in GRAMINOID FENS can be divided further 

into site types according to the leading moss species in the ground 

layer; e.g., in the Northern Clay Section (Rowe 1972} we have observed 
Carex lasiocarpa/Sphagnum subsecundum (Fig. 7) and Rhynchospora alba/ 

Scorpidium scorpioides (Fig. 5). 

F2 LOW SHRUB FEN 

Dominants for the Northern Clay Section include Betula glandulosa 

var. giandulifera13 when it occurs as a low shrub layer; Chamaedaphne 

Fernald {1950) treats this taxon as a variety of B_. pumila, whereas 

Gleason and Cronquist {1963} treat it as a variety of B_. glandulosa. 

Baldwin (1958) notes that all the material in the Clay Belt is var. 

glandulifera. 
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cai.yculata in certain sedge-rich, Sphagnum-poor sites (cf. "wet pioneor" 

phase of Chamaedaphne community characterized by such plants as Carex 

rostrata, Menyanthes trifoiiata and Myrica, Segadas-Vianna 19B5}~fsee 
Fig. 7); Myrica gale (cf. "Myricetum galae", Dansereau 1959; see Fig. 8); 

and Spiraea alba (cf. "Spiraeatum latifoliae", Dansereau 1959, noted as a 
fen shrub). 

TF TREED FEN 

TF1 GRAM1N0ID-RICH TREED FEN 

Most descriptions of this type note LARIX iaricina (TAMARACK) 

as the leading dominant, but in some cases THUJA OCCIDENTAIIS (WHITE CF.nAR) 

may be found as a low, widely spaced association within a graminoid matrix 

(Hosie 1938, Fig. 15). LARIX LARfCINA (TAMARACK) is a dominance type in 
this group and in the following SPHAGNUM-RICH TREED FEN (TF2) group, and 

is a richer, merchantable forest type in CONIFER SWAMP (S2). 

LARIX LAHICINA (TAMAIiACK)-GWMlftQlD-RlCti TREED FEN 

This type is not common in the Northern Clay Section, and 

additional observations are needed before site types can be recognized 

within this dominance type. We have, however, recognized two graminoid 

types similar to those described by Jeglum (1972), viz., a richer type 

characterized by broad-leaved sedges (mainly Carex aquatil is and C,, rostrata), 

and a poorer type characterized by narrow-leaved sedges (mainly C_. 
jasiocarpa). The former richer type is similar to Ahti and Hepburn's 
(1967) "northern tamarack swamps [that] are eutrophic" (cf. "larch fens" 
Ritchie 1960b, 1960c, 1962), and described as follows: "Subordinate 
vegetation consists of several "brown moss" species [see footnote 12] 

[cf. "large open tamarack bog" near Fort Severn, Hustich 1957a], luxuriant 
Carex aquatilis and other sedges, several forbs and certain willows 
(Sal ix Candida, S.. planifol ia, etc.)". 

TF2 SPHAGNUM-RICH TREED FEN 

LARIX LARICIM fJMJM/MCA'.)-SPHAGNUM-RICH TREED FEN 

The only dominant in this group is tamarack (refer to group 

description), and we do not have sufficient information to recognize site 
types. However, there may be types corresponding to various nutrient 

levels. In this regard, Joyal (1970) describes a tamarack type in the 
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Mer Bleue Bog near Ottawa which has developed following fire and which 

he suggests may be ombrotrophic owing to the lack of minerotrophic 

indicators, The primary moss species was Sphagnum magellanicum, but 

S_. recurvum (incl. in S_. fai lax) and S_. rubellum were also present. This 
type may have been a special instance of BOG invasion by tamarack after 

fire, or the area may have been minerotrophic. 

S SWAMP 

51 THICKET (THICKET SWAMP) 

Leading dominants observed in the Northern Clay Section are 

Cornus stolonifera (cf. Baldwin 1958; "Cornetum stoloniferae", Dansereau 

1959), Alnus rugosa (cf. "Alnetum rugosae", ibid., Joyal 1970; "alder 

thicket", Curtis 1959; Penfound 1967), Betula giandulosa var. glandulifera 

(see footnote 13) when it occurs in the tall clumped form (Fig. 9), 
Salix bebbiana, S,. pianifolia and S. pyrifolia (cf. "paludified bog of 

willow", Dale and Hoffman 1969). Other dominants that might be found 
include Salix discolor, $_, interior (cf. "Sal icetum riparium", Dansereau 

1959), ^. lucida and S. pell ita (Baldwin 1958, Plate XI-B), S^. petiolaris, 
and Nemopanthus mucronata (cf. "Nemopanthetum mucronatae", ibid., Joyal 

1970; "eroding bog with mountain holly", Dale and Hoffman 1969). 

52 HARDWOOD SWAMP 

The principal dominance type in this group consists of PMXMUu 

NIGRA (HLAC'K ASHl-ULMUS AMERICANA!'AMERICAN EI.M) forest (cf. "black ash-
American elm-red maple" cover type, Anon. 1954; "ash-elm" forest at 

Mammamattawa, Hustich 1957b, Fig. 3; "elm-ash forest", Baldwin 1958, 

Plate VIII; "Acereto-Ulmetum laurentianum" and "Fraxinetum riparium", 

Dansereau 1959; "spring swamp of American elm, balsam fir and yellow 

birch" and "summer swamp of dwarfed black ash, tamarack and white cedar", 

Dale and Hoffman 1969). Baldwin (1958) lists species found in EIM-ASll 

forests, noting that these forests occur on low alluvial ground throughout 

the Clay Belt and northwards, that they probably occupy less than 1% of 
the area, and that POPULUS BALSAMIFEEA (BALSAM POPLAR) is usually asso 

ciated with them. The latter species is a wetland dominant on low alluvial 

flood plains, usually underlain by mineral soils, but sometimes growing 

on dark organic-rich deposits (e.g., Hustich 1957b; "richest swamp forests" 
in part, Kalela 1962b; "Populetum boreale", Dansereau 1959; "balsam poplar 

forest" primarily on mineral soil but in the context of peatland classi 

fication, Ritchie 1960b, 1960c; "moist forest" in part, Jeglum 1972). 
We have observed POPULUS TREMULOIDES (TREMBLING ASPEN} as a dominant in 

sites that are being paludified adjacent to peatlands (cf. "reed bentgrass 

site", Losee 1954, 1966; "Poplar-grass site", Losee 1961a; "swamp forests 
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with herbs and grasses [with] aspen...in varying abundance among black 

spruces", Kalela 1962b; two wet types of the "Populetum tremuloidis", 

Dansereau 1959; Ooyal 1970). 

S3 CONIFER SWAMP 

IARIX LAHICINA (TAMARACK)-CQHl?ER SWAMP 

This type includes good-growth, merchantable, closed forests of 

tamarack, as distinguished from the poor-growth, usually nonmerchantable 

open-canopied LARIX LARICINA (TAMARACK) types in GRAMINOID-RICM TREED FEN 

(TF1) and SPHAGNUM-RICH TREED FEN (TF2). In the Northern Clay Section 

tamarack is a minor constituent of merchantable forests (0.2% was estimated 

using the methods of Ketcheson and Jeglum 1972). Tamarack has a wide 

amplitude of occurrence and in merchantable sizes is surrounded by or 

next to THICKETS. It is also found in narrow zones of stunted trees 

adjacent to FENS, and intermixed with black spruce in nutrient-poor. 

Sphagnum-rich seepages and drainageways. The latter two types are described 

in the sections entitled TREED FEN (TF). 

Tamarack/Speckled Alder site type 

This type is floristically rich and except for the dominant species 

is similar to ALDER THICKET and the Black Spruoe/Speeklcd Alder site type. 

Ground surfaces are irregular, with mounds on fallen trees alternating 

with water-filled pits or channels. Peats are well decomposed to poorly 

decomposed, and nutrient status is predominantly mesotrophic. Moisture 

regime is wet to surface-water level. 

PICEA MARIANA (BLACK SPRUCE)-COH\VZR SWAMP 

Other more or less comparable units have been designated "black 

spruce cover type" within northern conifer swamp (Anon. L954), "Sphagnum— 

Ledunr-Alnus Type" (MacLean and Bedell 1955) , "high black spruce forest" 

(Baldwin 1958, Plates IV-B, XII-B, XIII-B), Picea mariana swamp forest" 

(Kalela 1962b), and "bJack spruce swamp forest on peatland" (Ketcheson 

and Jeglum 1972). 

Merchantable black spruce forests occur both on drier mineral 

sites with shallow organic accumulations, and on wetter SWAMP sites that 

usually have some peat accumulation. Ahti and Hepburn (1967) note that 

peat depths range from 15 to 60 cm, and we have observed depths to several 

meters. PICEA MARIANA (BLACK SPRUCiO-CQHIFER SWAMP is the most common 

SWAMP type, accounting for 48% of all black spruce-dominated productive 

forest in the Northern Clay Section (Ketcheson and Jeglum 1972). 
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PICEA MARIANA (FLACK SPRUCE)-CQHlttR SWAMPS grade into TREED 

BOGS where the trees are small, widely spaced and unmerchantable in 
size. The division between PICEA 1-1ARIANA (BLACK SPRUCE;—CONIFER SWAMP 

and TREED BOG is regarded as being where the field layer can be clearly 

seen from the air between the black spruce (related to the development 
of a continuous Sphagnum horizon with little minerotrophic water influence). 
The degree of canopy cover for "trees", i.e., individuals taller than 

breast height, is between 30'2 (the limit between black spruce forests 

and "stagnant black spruce", Morris and Meyer 1954) and 50% (cf. Joyal 
1970). Harvesting usually stops at or slightly into TREED BOG. In 
general, PICEA MARIANA (BLACK SPRUCE)-COHIFER SWAMPS have site classes 
of 1, 2 and 3, whereas TREED BOGS have site classes greater than 3.5 

(classes according to Plonski 1956). 

The ground surfaces in these forests are extremely irregular. 

Pits and channels alternate with mossy mounds, the latter often developing 

on fallen trees and windthrow mounds. Hence, the type and decomposition 
of peats is variable, ranging from moderately decomposed in the depressions 

to poorly decomposed in the mounds. Numerous species of Sphagnum are 

prevalent, e.g., 5. fallax (includes S_. recurvum, Nyholm 1969), S_. fuscum, 
S_. girgensohnii (including the closely related if. russowii), S_. magelianicum, 
S_. nemoreum (=~S. capillaceum), S_. warnstorfii, and ]T wulfianum. 
Pieurozium schreberi is the most common feather moss. 

Nutrient status for the depressions (peat or water) ranges from 
eutrophic to oligotrophic, and for the mounds from oligotrophic to very 

oligotrophic. Moisture regime averages wet, but ranges in most sites 
from wet mesic to surface-water level. Better growing (peatland) stands 
are usually on measurable slopes, typically from 1 to 5%, whereas poorer 
growing stands are associated with relatively flat sites (McEwen 1967). 

This dominance type is further divided into site types according 

to the leading dominant(s) in the subordinate strata. 

Black Spruce/Speckled Aider site type 

Other more or less equivalent units have been designated 

"Sphagnum-Ledum-Alnus Site Type" (HacLean and Bedell 1955), "black 

spruce with alder" (LaEond 1958), "brushy [tall shrub] type" (Johnston 

1971). 

In addition to having a conspicuous alder stratum (Fig. 10) 
the understory is rich in other shrubs and herbs, and is highly variable 
in moss composition. Feather mosses and/or Sphagnum occur on the mounds, 
and brown mosses and/or Mnium are in the depressions. The type occurs 

in drainage channels and seepages bordered by other SWAMP types or upland, 

and has a high nutrient status and tree growth relative to the PICEA 
MARIANA (BLACK SPRUCEJ-CONIFER SWAMP site types (Jeglum 1974). The type 
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grades into each of the other PICEA MARIANA (BLACK SPRUCE)-CONIFER SWAMP 

types. Cutting of tiiis type usually results in dense speckled alder 

development, which may persist for many years (Fig. 21). 

Black Spruce/F< ather .'■/<_)ss site type 

Other more or less equivalent units have been designated 

"Hypnum-ilyloL-umium Type" on peat (MacLean and licdel] 1955), "black spruce 

feather moss torcst" (some descriptions by Hustich 1957a), "wet Uicranum 

type" (having Sphagnum and frequent water pockets and described as 

transitional to bog conditions, Losee 1966), "black spruce-feather moss 

forest" and "transitional forested bog" (lleinselman 1970), and "non-brushy 

tyne" (in part, Johnston 1971). 

This site type includes those Hlaak Gpr'itaa/i'rufhar Mr/se sites 

usually on peats deeper than 30 cm, having groundwaters close to the ground 
surface, and usually with small pools of open water (Fig. 11). It occurs 

on a wide range of slopes or flats. It is characterized by Pleurozium 
schreberi, with lesser quantities of Hyiocomium splendens, Ptiiium 

crista-castrensis and Dicranum rugosum. Shrubs are relatively unimportant 
owing to the dense canopy cover in the stands. In similar dense-canopied 
stands that are wetter, Sphagnum is the predominant moss layer (see 
Blank Spruce/Spiiagmtn site type). 

Upslope from stands of this site type are often upland feather 
moss types ("Cal 1 iergon site", Losee 1954; "black spruce-feather moss", 
Losee 1961a, 1961b; "typical black spruce-Dicranum type", Losee 1966). 
The Black Spruce/Feather Mobs site type is not as common in the Northern 
Clay Section as the shrub-dominated PTCF.A MARIANA (BLACK SPKUClV-CQNIFER 
SWAMP types. 

ft I ark Spruce/Labrador-Lea site type 

Other more or less equivalent units have been designated "Sphagnum-

Ledum site-type" (Losee L942, 1954, 1961a, 1961b), ''Sphagnunrtedum-Chaniaedaphno 
Site Type" (in part, when dominated by Ledurn, MacLean and Bedell 1955), 

"Carex Sphagno-I'iceetum" characterized by Carex trisperma (LaEond 1958), 
"Pireetum erlcaceum" (Dansereau 1959, Joyal 1970), "peaty spruce stand" 

(Joyal L97O), and "non-brushy type" (in part, Johnston 1971). The Black 
Spfiu-e/Labrador-tea site type includes some of the sites described by 

others as "muskeg" (Johnston and Sharpe 1923; Lewis and Dowding 1926; 
Ritchie 1956; Ahti and Hepburn 1967; Jeglum 1972, Fig. 14-16) and "black 

spruce muskeg" (Hustich 1949, 1955, 1957a; Kalela 1962b; Rates and Slmkin 

1969), and "moss muskeg" (Ritchie 1960b, 1960c), in those cases where 
the sites were dominated by Labrador-tea, were producing merchantable 

trees with canopy covers greater than about 30%, and were still influenced 
to some degree by mineral soil waters. 
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Mature stands of this type are for the most part merchantable 

forests, but some unmerchantable stands are included. Crown canopies 

are relatively open in comparison with the other SWAMP types (Fig. 12). 

Lafond (1958) notes canopy covers of "at most 40 percent density...made 
by Black Spruce, with some larches". Joyal (1970) notes a maximum of 

50% for his Piceetum ericaceum association, and 40-60% for his "peaty 

spruce stand". This type is distinguished from other SWAMP types by 

the presence of at least 25% cover of Labrador-tea. 

Three phases of this site type are recognized on the basis of 

the dominant moss. These are, from wettest to driest, (i) Sphagnum 

fallax, (ii) Sphagnum fuscum, and (iii) Pleurozium schreberi! The most 

common type in the Northern Clay Section is the Sphagnum fallax type, 

which includes other species of wet, minerotrophic sites such as 

S_. magellanicum and S_. girgensohnii . In west-central Canada the two 

drier types are much more prevalent, the Sphagnum fuscum type being 

variously recognized as "young bog forest1 (Lewis et al. 1928), "wet 
phase of the bog forest" (Raup 1946; Thieret 1964), "Picea mariana-Sphagnum 
association" (Moss 1955), "Picea mariana/Ledum groenlandicum/Sphagnum 

fuscum muskeg" (Jeglum 1972), and the Pleurozium schreberi type being 
recognized as "mature bog forest" (Lewis et al. 1928), "dry phase of the 
bog forest" (Raup 1946; Thieret 1964), "dry phase of the Picea mariana/ 
Ledum community" (Rowe 1956), and "Picea mariana/Ledum groeniandicum/ 
Pleurozium schreberi muskeg" (Jeglum 1~H 

The type occurs on gentle slopes, in pockets of poorly drained 

areas surrounded by richer SWAMPS, and as marginal zones between richer 

SWAMPS and TREED BOGS. 

Bluok Spruae/Hpha-jnum site type 

Other more or less equivalent units have been designated "black 

spruce forest" (described by Hosie 1938), "Spha&nurn—Carcx tri;4j>erma site 

type" (Losee 1942), "Black Spruce/Carex trispcrma" (Lafond 1958) and 

"non-brushy Type" (in part, -Iolni9ton 1971). 

This SWAMP type occurs on flat or sloping sites, and is char 

acterized by Sphagnum fallax or S_. girgensohnii (Fig. 13). The relatively 

low cover of shrubs is explained by the dense canopy cover of the trees. 

This swamp type is not as common in the Northern Clay Section as the 

shrub-dominated PICEA MFIANA (BLACK SPtfrVCfiV-CONIFER SWAMP types. 

THUJA 0CCIDENTALI5 (EASTERN WHITE CEZMtfJ-CONIFER SWAMP 

Other more or less equivalent units have been designated "sprute-

cedar bog forest." (Hosie 1938, Fig. 15, 16), "northern white cedar cover 

type" (Anon. 1954) ; "cedar swamp" (Hustiuh 1957b) ; and "richest swamp 

forests" (in part, Kalela 1962a). 
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This type accounts for less than IS of the forested area in the 

Northern Clay Section [Q.7% was estimated using the methods of Ketcheson 

and Jeglum 1972). Large individual cedars and small pure stands are 

prevalent along lake and river shores, and in drainageways where good 

supplies of nutrients and oxygen occur in the seepage waters. Cedar is 
also found as a low tree and shrub stratum beneath taller, usually scattered 

black spruce (cf. Hosie 1938) (Fig. 14). Other tree species such as balsam 

fir, white birch, and tamarack may also be present on these sites. Succession 

is probably toward PICEA MARIANA (BLACK SPRUCE)-CQHlttR SWAMP owing to 

gradual peat accumulation and nutrient depletion. The stands are char 

acterized by an abundance of speckled alder and a rich assemblage of low 

shrubs, forbs, graminoids and mosses. 

The ground is very irregular owing to mounds caused by fallen 

trees alternating with slowly drained, water-filled pits and channels 

{Fig. 14); micro-relief varies from 30 cm to over 1 m on some sites. 

Feather moss (usually Hylocomium splendens) or Sphagnum is often the 

predominant ground cover on the mounds, and nutrient-demanding, aquatic 

mosses (e.g., Mnium and Drepanocladus spp.) are frequently in the pits 

and channels. Most stands include wet mesic and surface-water level 

phases. Peats vary from poorly decomposed to well-decomposed, and nutrient 

status ranges from eutrophic or mesotrophic in the hollows to mesotrophic 

or oligotrophic in the mounds. The nutrient status depends upon how far 

succession has proceeded toward PTCEA MARIANA (BLACK SP!tOCR)-CQHlflH SWAMP. 

BOG 

B OPEN BOG 

Bl SPHAGNUM BOG 

Dominants observed thus far in this open, relatively sedge- and 

shrub-free BOG type include Sphagnum cuspidatum, §_■ fal lax, S_. mageilanicum, 

S. paTustre and S_. rubeilum (Fig. 15, 16; cf. Sjors 1963, Plate V-A). " 
All of these species inhabit weakly minerotrophic (oligotrophic) sites, 

but only the first and last mentioned are definitely capable of dominating 

ombrotrophic sites. 

B2 GRAMINOID BOG 

Graminoid dominants or codominants in this physiognomic group 

include Carex exil is, C_. 1 imosa, C. ol igosperma (Fig. 16, 17), C_. pauci flora, 

C. paupercula, Eriophorum spissum and Scheuchzeria palustris. These species 

are generally more robust and productive on weakly minerotrophic sites, 

but range into ombrotrophic BOGS. 
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Sphagnum dominants on these sedge-rich sites include S_. 

cuspidatum in the wetter pockets; S_. fal lax, S.. magelianicum and S_. 

palustre usually on weakly minerotrophic sites; and S_. rubel 1 uin usually 

on ombrotrophic sites (see Fig. 23, 24) (cf. "red bog" described as a 
type of "wet raised bog", Ahti and Hepburn 1967; "wet raised bogs", 

Bates and Simkin 1969; SjOrs 1961c, Fig. 3). In one stand Eriophprum 
spissum and S. rubellum were the leading dominants on a sloping, 

linearly patterned BOG as the intermediate open phase between 

TREED BOG islands (see Fig. 25). 

Dansereau (1959) notes 5cjrpus caespitosus [ S. cespitosos] 
("Scirpetum caespitqsi") as a dense mat fringing many aTpine BOGS or 
acid lakes. Joyal"(1970) describes a Sphagno-Calamagrostetum associa 
tion in which Calamagrostis canadensis is the most important graminoid. 

Other graminoids listed in this type were Juncus canadensis, J_. effusus, 

Scirpus rubrotinctus, and T.ypha latifplia. Clearly, this latter type has 

minerotrophic influence, and is a recent conversion of MARSH to GRAMINOID 

BOG. 

B3 LOW SHRUB BOG 

The most common Clay Belt type is CHAMAEDAPHNE CALTCULATA 

(LEATHER-IMF )-UM SHRUB BOG (see Fig. 18; cf. "Chamaedaphne community", 

Segadas-Vianna 1955; "open bog on thick peat: Chamaedaphne calyculata 

dominant", Hustich 1957b; "open bog" with leather-leaf dominant, Baldwin 

1958, Plate V-A; "Chamaedaphnetum calyculatae", Dansereau 1959; Joyal 

1970; "dry bog", Ahti and Hepburn 1967, Fig. 6, 16; Redder and Stewart 

1971). The leather-leaf community has been further subdivided into three 

similar units by both Segadas-Vianna (1955) and Joyal (1970), with dif 
ferences related to floristics, nutrient status, and successions! status. 

Both Dansereau (1959) and Joyal (1970) describe Labrador-tea 

BOGS ("Ledetum groenlandici") that tend to be drier than Leaiher-leaf 

BOGS. In the Northern Clay Section, Labrador-tea is found, in abundance, 

mostly associated with Black Spruce/Labradoi^tearCQtil?E,9, SWAMP (Fig. 12). 
Cutting of this type of SWAMP may result in dense Labrador-tea develop 

ment {Fig. 22) and rapid Sphagnum growth, and the site may be irreversibly 

converted to OPEN BOG or, with regrowth of scattered trees, to TREED BOG. 

On the other hand, the site may revert to the original Black Sprues/ 

Ltibrador-tea-CONlFER SWAMP. In regions of central Canada which are drier 

and colder than the Northern Clay Section, Labrador-tea is often the 

dominant shrub in LOW SHRUB BOG and TREED BOG (cf. "Ledum moor", Lewis 

et al. 1928; "black spruce muskeg", Hustich 1957a; "open phase of black 

spruce-peat moss association", Moss 1955; "open bog" and "muskeg", 

J eg lum 1972). Andromeda or Kainn'a species may sometimes become important 

in the Northern Clay Section (cf. Baldwin 1958). Andromeda giaucophylia 

is locally dominant in OPEN or TREED BOGS that are weakly minerotrophic 
and relatively wet (surface-water levels) {cf. "Andromcdetum giaucophyllae", 

Dansereau 1959). In central Canada Andromeda polifolia is a dominant in 
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LOW SHRUB FEN (Jeglum 1972) but also ranges into BOG conditions. Kaimia 

angustifol ia (cf. "Kalniietum anqustifoiiae", ibid.) sometimes is locally 

important in dry and eroded BOGS which also may have been burned (ibid.). 

Kalmia polifolia, though important as patches, never attains clear 

dominance in stand-sized areas. 

Two main moss dominants are found: Sphagnum fallax on wetter 

and slightly minerotrophic sites, and S_. fus cum in drier and usually 

ombrotrophic conditions (cf. "treeless Sphagnum fuscum bogs with a dense 
carpet of subshrubs" [^Finnish "rahkaneva", German "Sphagnum fuscum— 

Weissmoor"] Kalela 1962b; "Sphagnum fuscum bog", Ahti and Hepburn 1967, 

Fig. 16). Stands with Sphagnum fuscum may be so dry that ant hills are 

found, and these stands often have a fair amount of regeneration sug 

gesting that they may have been opened by fire (cf. "Ledum moor", Lewis 

et al. 1928} and may be slowly reverting to the closely related Black 

Spruee/Leather-leaf type of TREED BOG (cf. Hustich 1957b). 

TB TREED BOG 

TB1 GRAMINOID-RICH TREED BOG 

Black Spruce/'Few-vended $&dgc site type 

This weakly minerotrophic type is characterized by an abundance 

of medium-sized graminoids and variable amounts of low, ericaceous shrubs 

in the field layer (Fig. 19). The type is actually a complex of two 

phases. The lower, wetter phase is dominated by tall graminoids, espe 

cially Carex ol igospenna, but C.. exi 1 is may also be relatively abundant 

(see species listed for GRAMINOID"BOG, Table 1). Tree cover is con 
centrated on the higher mounds. Leather-leaf is variable in cover, 

being denser on higher mounds, less dense or even absent in the wetter 

areas. The most typical Sphagnum dominants in the depressions, S_. fallax 

and S. magel lanicuni, are characteristic of weakly minerotrophic sites; 

Sphagnum fuscum is abundant on the mounds. The sites may have some 

plants that are more typical of minerotrophic sites; e.g., Betuia 

glanduiosa var. glandulifera, Menyanthes trifeliata, Potentilla palustris, 

and Salix pedicellaris. Larix laricina may be relatively abundant at 
times (cf. "certain wet swamp forests1', Kalela 1962a), and when it 
exceeds the cover of Picea mariana the type becomes GRAMINOID-RICH TREED 

FEN (TF1). 

Black Spruce/'Dense Cotton-grasc site type 

This type is a complex of phases similar to the preceding type, 

but the graminoid layer is dominated by Eriophorum spissum (Fig. 16, 25). 

Carex pauciflora is also relatively important. The dominant Sphagnum 

species are the same as in the preceding type. Moisture conditions are 

also similar, but nutrient status is poorer, and is reflected by the 



36 

lower stature and lesser luxuriance of the dominant graminoid species 
the poorer tree growth, and the less frequent occurrence of plants indic 
ative of minerotrophic conditions. 

TG2 SHRUB-RICH TREED BOG 

alack .'Jpruoa/Leather-lnaf site type 

A more or less equivalent unit la "Sphaflnum-Ledum-Chamaedaphne 
Site Type" (when dominated by Cliamaedgplme, Mac),can and Bedell J955). 

This type Is included in Dansereau's (1959) "Pi rectum ericacoum". 

Stands of this type are, for the most part, unmerchantable (see 
Fig. 20). Stand canopies are even more open (10-30 [40]%) than those of 
the closely related Black Spruce/'Labrador-teo-CONIFER SWAMP type (cf 
Fig. 20 and Fig. 12). 

Three phases are recognized according to the dominant moss. These 
are, from wettest to driest, (i) Sphagnum failax, (ii) £, fuscum, and 
(111) Pleurozium schreberi. These are similar to the same three phases in 
the Black Spruoe/Labi-aJor-trta site type, but generally are poorer in 
nutrients, and frequently occur in very oligotrophic to oligotrophic sites. 

Indicators of minerotrophy which may be present in small amounts include 
Betuia glanduiosa var. glandul ifera, C.ilamagrostis canadensis, Carex 
aquatilis, C. stricta, Menyanthes trifoliata, Potentilia palustris and 
Salix pedicellaris. 

Ahti and Hepburn (1967) note that, in comparison with southern 
"muskegs", northern muskegs have a thinner layer of Sphagnum fu_scum peat, 
and richer mesotrophic and eutrophic pools and channels containing plants 
more typical of FENS and SWAMPS. This corresponds with "muskegs" in the 

southern boreal forest in Saskatchewan (Jeglum 1972} which also have a 
shallow cover of Sphagnum fuscum and relatively rich pools owing to mod 

erately calcareous parent materials. The greater abundance of Sphagnum 
fuscum in both the north and the west may also be related to the relative 
dryness of the climate, this species being a high mound-former capable 
of tolerating relatively mesic conditions. 
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SOME FORESTRY IMPLICATIONS 

From a forestry viewpoint, a peatland classification should 

be simple, easily applied in the field, and oriented toward forest 

management, and its types should be identifiable from aerial photographs. 

At present we are least concerned with those formations with little or 

no tree development, viz., MARSH, FEN, and BOG. Hence our primary emphasis 

is on SWAMP types. Because there is a continuum of variation between 

SWAMP and TREED BOG, we include some mention of the latter subformation 

in our discussion. To aid the reader in identifying the types we are 

concerned with, we present a diagnostic key to the PICEA MARIANA (BLACK 

SPRUCE)-CON\f£R SWAMP and TREED BOG dominance types in Table 2. The key 

includes reference to photographs representing the types, and both the 

key and the photographs will be useful in the field identification of 

the site types. 

Our primary concern is with forest productivity. We will first 

evaluate the productivity of the site types, and then assess the problems 

encountered in obtaining regeneration following harvesting. We fully 

realize the potential of ameliorative forestry—e.g., drainage and 

fertilization—but purposely defer these subjects because of the more 

important concerns of productivity and regeneration. 

The chief limitations to forest productivity are the two major 

regimes influencing wetlands, the moisture-aeration and the nutrient-pH 
gradients (Jeglum 1973, 1974). Productivity, quantified by site index, 
is an index of tree growth possible under varying levels of limitation 

by one or both of these factor complexes. 

Productivity within the various site types of PICEA MARIANA 

(BLACK SPRUCE)-CO\UFER SWAMP and TREED BOG is quite variable, and 

insufficient data are available to rank them unequivocally. Robinson 

(1974) rates the "feather moss" type as richer than the "alder" type, 
and the "low shrub" (Labrador-tea plus Leather-leaf} as the poorest. 
In Minnesota,Johnston (1971) ranks the "tall shrub" or "brushy" type, 
which is largely dominated by Speckled Alder, as richer than the "non-
brushy" type, the latter group probably including Sphagnum-rich and low 
shrub types. Our observations suggest that, in general, the richer SWAMP 
types are Black Spruce/Feather Mono and Black Spruce/Speckled Alder, 

whereas the poorer swamp types are Black Spruce/Sphagnum and Black Spruce/ 

Labrador-tea. The Black Spruce/Labrador-tea SWAMP type grades into the 

unmerchantable Black spruce/Leather-leaf site type. This sequence also 

corresponds to decreasing productivity, which in turn is related to 

increasing moisture and decreasing nutrient status. Within both the 

Labrador-tea and Leather-leaf site types, the Sphagnum fall ax-dominated 

types are generally better sites for tree growth than the Sphagnum fuscum-

dominated types. 
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Tree productivity in THICKET SWAMP, THUJA OCCIDENTALS (EASTERN 
WHITE CEDARXOHIHR SWAMP, and LARIX LARICINA (TAIMHACK)~COHlfER SWAMP 

is variable because these stands occur across a wide range of moisture 

and nutrient-status conditions. However, these types are generally asso 

ciated with relatively high nutrient status and pH, and have relatively 

good tree growth if excess moisture is not limiting. 

Regarding regeneration, competition is one of the primary problems. 

The Black Spruce/Speckled Alder type, when cut, often develops into dense 

SPECKLED ALDER THICKET (Fig. 21) which can suppress regeneration or retard 
growth of established seedlings. This speckled alder development is 

probably temporary for the most part, and such sites eventually return 

to Black Sprues/Speckled Alder. The Black Spruce/Labrador-tea type can 

also develop much denser shrub cover following cutting (Fig. 22), and 

this can suppress natural regeneration. However, advance growth on these 

sites is usually relatively abundant, and regeneration does not appear 

to be a problem. The Feather Moss and Sphagnum site types may have an 

increase in Labrador-tea following cutting, and may become indistinguishable 

from sites which originally were Black Spruae/'Labrador-tea. In the 

Black Spruce/Sphagnum site type, and the Labrador-tea and Speckled Alder 

site types rich in Sphagnum, fast-growing, loose forms of Sphagnum (S_. 

fa 1 lax, S^. girgensohnii, etc.) may outgrow seedlings and thus inhibit 

successful establishment of black spruce regeneration. Graminoids may 

also become very prevalent in Sphagnum-rich sites and may discourage 

regeneration. Carex vaginata is one of the main species to spread rapidly, 

but several of the other fine-leaved sedge species (C_. disperma, C_. trisperma, 
C_. leptalea) and Caiamagrostis canadensis also may become abundant. 

If successful regeneration is to be obtained, seedbed environments 

suitable for seed germination and early seedling survival are essential. 

Feather moss seedbeds tend to dry out rapidly following cutting, and 

consequently constitute a poor seedbed. Slow-growing, compact mounds 

of Sphagnum (S_. fuscum, S_. nemo re urn) provide good sites for germination 
and seedling survival, but unfortunately, seedling growth is usually 

slow in these generally nutrient-poor peats. Other kinds of microsites 

suitable for seedling establishment are crevices beside moist, rotting 

wood, pruned or removed Sphagnum surfaces, and areas scarified almost 

to mineral soil in which there is mixed dark organic material and mineral 

soil (Winston 1973). The site types that we propose in this paper reflect 

the two major problem areas in regeneration: seedbed condition as deter 

mined by the predominant moss, and competition of seedlings with mosses or 

shrubs. 

Another area of importance in regeneration is that of advance 

growth. Some foresters believe that regeneration in peatlands after cutting 

is primarily dependent upon advance growth. Fewer stems of advance 

growth generally occur in the PICEA MARIANA (BLACK SPRUCEJ-CONIFER SWAMP 

types than in the TREED BOG types. This is owing to more open conditions 
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in the latter types, where layering in the Sphagnum mosses occurs more 

readily. Differences in numbers of advance growth seedlings among the 
SWAMP types are probably dependent on the degree of canopy closure, and 

the degree of Sphagnum development. Unfortunately, it is the poor growth 

SWAMP types (with Sphagnum or Labrador-tea) and TREED BOGS that have the 
most advance growth, and the better growth SWAMP types (Feather Moss, 

Speckled Alder) that have the least advance growth. 

Paludification is another limitation to regeneration. Water 

levels may rise subsequent to cutting in relatively flat, poorly drained 

sites, and this excessive moisture near or above the ground surface may 
hinder seed germination and discourage seedling growth. Hustich (1957b) 
notes that the removal of forests by fires, insects, and cutting may 

increase rates of paludification of productive forest sites, and that the 

scorching of feather mosses may favor Sphagnum. Losee (1961b) presents 
data which indicate that the amount of Sphagnum cover on cutover Feather 

Moss sites increased from 11% to 24", and was accompanied by a decrease 

in Feather Moss from 74% to 49% over a period of 8 years following cutting 

By stimulating Sphagnum growth, the paludification process may hasten the 

successional development of poorer SWAMP types towards TREED BOG. 
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PATTERNS, COMPLEXES, AND MAPPING UNITS 

The physiognomic-dominance approach to wetland classification 
outlined in this report is designed to provide a set of uniform taxonomic 
units. However, wetland and peatland mapping is complicated by the 
intricate area! distribution patterns of these taxonomic units. These 
are found at any scale one chooses to consider. When examining fine detail 
in quadrats or stand areas, one encounters patterns such as tussocks and 
the intervening depressions in MEADOWS, mounds and swales in THICKETS 
sinkholes and hummocks in SWAMPS, and hummocks and hollows in BOGS. 

At the level of peatland areas, patterns are combinations of 
dominance types, physiognomic groups, and formations. Many patterns and 
complexes have been recognized. Some of these patterns, such as "string 
fen", are recognized in level 2 of the classification proposed by the 
Subcommittee on Wetland Classification (Appendix C). In the Northern 
Clay Section there occur "string bogs" with concentric or linear orientations 
of TREED BOG islands in an OPEN BOG matrix (Fig. 23-25). In the Hudson 
Bay Lowlands, complexes are legion, and such types as "spruce island fen" 
"bog island muskegs", "low palsa fens", "palsa fields", "fen with fen pools", 
"bog complexes with coalescent lakes", "patterned scum marshes", and "bog 
islands in fen expanses" have been described (e.g., Hustich 1957b; Brokx 
1965; Bates and Simkin 1969). 

At the regional level the scale is smaller, and we refer here 
to recurring patterns of wetland complexes and dryland types with a 

particular biologic, geologic, topographic, and climatic setting. This 
is the level at which Brokx (1965) was working when he proposed 26 regional 
divisions for the Hudson Bay Lowland.1'1 It is also approximately the 
scale of Rowe's (1972) forest sections, and we feel that some such regional 
division as Brokx's (1965) is required to complete Rowe's forest sections 
for the Lowlands area. Zoltai et al. (1974) proposed "wetland regions" 
at a yet smaller scale, approximately the scale of Rowe's (1972) main 

forest regions. In this, "a broad regional division of Canada is attempted 
as a first approximation, based on regional tendencies to develop distinc 
tive wetlands in different climatic-edaphic-biotic regions" (see Fig. 2). 

Erokx's (1965) regional divisions were: Tundra Zone, Eastern and 
Western Forest Tundra Zones, Sinuous Muskeg Zone and Winisk River 
Muskeg Zone, Eastern and Western Lichen Woodlands Zones, Round Lichen 
Muskeg Zone and Shagamu Lake Zone, Pre-Cambrian Lichen Muskeg Zone, 
Sutton Hills Zone, Bog Island Zone, Western Small Bog Zone, Spruce 
Muskeg and Shrub Zone, Fawn River Transition Zone, Wet Bog Zone, 
Western Ekwan Transition Zone and Eastern Ekwan Transition Zone, 
Tamarack Fen Zone, Kapiskau River Fen Zone, Albany River Bog Zone, 
Glacial Coastal Zone, Palaeozoic Raised Bog Zone, Missisa Forest 
Zone, Transitional Forest Zone, and Akimiski Island. 
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Since wetland complexes frequently include drylands and water 

bodies, it is necessary to devise sets of hierarchic, chorologic units 

at the regional level. A prerequisite is the subdivision of Ontario 

into regions, such as Rowe (1972) and Brokx (1965) have done. The design 

of these regional classifications would be influenced primarily by the 

purpose of the classifications. That is, napping units for each region 

would be designed to meet the needs of the dominant class of users in 

that region. 

The mapping units for these regional classifications must be 

hierarchic because separate sets of mapping units must be proposed for 

each grossly different scale of mapping (e.g., 1:15,840; 1:50,000; 

1:125,720; 1:250,000; and 1:506,880). A decision must be made as to 
which scales of mapping are best suited to the purposes for which the 

maps are designed. A decision must then be made as to which of the 

alternative sets of mapping units best express the patterns which 

concern the user. It is likely that both these decisions will be based 

on the results of mapping programs in representative parts of regions 

which test various scales of mapping, and alternative sets of mapping 

units for each scale. 

The map prepared by Bates and Simkin (1969) for the Ontario 

portion of the Hudson Bay Lowlands is an example of a proposed set of 

mapping units for a specific use. These were designed at the 1:506,880 

scale of mapping for wildlife biologists interested in broad vegetational 

complexes as related to wildlife habitats. The value of this proposal 

will depend on the following decisions: (1) the usefulness of the 

1:506,880 scale of mapping (relative to alternative scales) in delineating 

different wildlife habitats, (2) the suitability of the proposed 96 
mapping units relative to that of alternative sets that could be proposed 

for the 1:506,880 scale of mapping, and (3) the advisability of combining 

the southern arctic, heniiarctic, and northern boreal regions of Ahti 

(1964) into a single wetland region as opposed, for example, to devising 
a different set of mapping units for each of these three regions. 

Mosaics of the ERTS imagery at a scale of 1:250,000 may provide 

a useful base for delineating wetland mapping units. In southern Ontario 

and that portion of northern Ontario where Ontario Land Inventory on 

Land Classification maps are available, proposed wetland mapping units 

for the scattered wetlands areas could be delineated within the matrix 

of Ontario Land Inventory dryland mapping units. For the remainder of 

the province, proposed units for each region could be based on recurring 

complexes of wetlands and drylands. 
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The merits of any classification depend upon how well it serves 
the users for whom it was designed (Hanson and Churchill 1961; Gil incur 
and Walters 1964; Rowe 1966). The primary use for a physiognomic dominance-
site type approach will be for those concerned with the vegetational aspect 
of wetlands—foresters, wildlife biologists, vegetational geographers, 
and ecologists. From this perspective we feel that the classification 
proposed here suits the following requirements: (i) that for ease in 

application in the field by nontechnical people, the types be characterized 
according to the most apparent feature of the site—the vegetation, (ii) 
that the units be easily and logically related in outlines or keys and, 

(iii) that the units be, at least at the higher levels, recognizable from 
aerial photographs. 

The classification is based primarily on field work done by the 

authors in the Northern Clay Section of Ontario. In this area, the principal 
economic interest is in the peatiands which support merchantable black 

spruce. Hence, black spruce-dominated types are emphasized in this report. 
Although the formations, physiognomic groups, dominance types, and site 
types proposed will have general application in other parts of Ontario, 

additional units will be needed to extend the classification throughout 

the entire province. For example, "tundra bogs" and "lichen heath tundra" 
types in the southern arctic and henriarctic zones may deserve formation 
status, similar to Pollett's (1972) recognition of "heathland" as a vege 
tational entity distinct from peatland. Likewise, LICHEN-RICH BOG, and 

LICHEN-RICH TREED BOG are additional physiognomic groups that could be 
added. In the Hudson Bay Lowlands, units must be devised that adequately 

delineate wildlife habitats. These will be comprised of vegetation patterns 
that are influenced in varying degrees by permafrost development and deg 

radation, and of complexes of wetland vegetation with waterbodies and 

mineral-soil uplands (river levees, beach ridges, etc.). 

The proposed classification has been designed for convenience 
and practicality. We recognize that there are continua between units and 

that lines of distinction are often arbitrary. Nevertheless, these lines 
can be drawn if the intended user is kept in mind. In nature, for example, 

there is a continuum between the two extremes of ombrotrophic TREED BOG 
and highly productive minerotrophic SWAMP. We were initially faced with 

the decision of whether to separate BOGS from FENS, SWAMPS and MARSHES 

on the basis of source of nutrients, such that BOGS are strictly ombrotrophic 

(nourished exclusively by precipitation, cf. Sjdrs 1961b, 1963), or to 

define BOG physiognomically as being a Sphagnum-rich unit which may include 

some weakly minerotrophic sites. An academic approach favors the former, 
a practical air photo-mapping approach the latter. A weakly minerotrophic 

site that is SWAMP according to the academic definition is considered 
TREED BOG in the practical definition. Many Sphagnum-rich areas appear 
bog-like, but in one respect or another—having an indicator(s) of minerotrophy 
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present, or having too high calcium or pH values in the depressions--

they do not fit the "ombrotrophic bog" concept. For purposes of air 

photo interpretation, and ease in explaining types to the nonexpert, 

it is useful to group these "almost bog" sites, or "transitional bogs", 

(cf. Tarnocai 1970) into the BOG category, and to recognize these as 

minerotrophic types of BOG. 

Although we have stressed vegetational attributes, we believe 

that the units proposed contain a good deal of meaning with regard to 

other features of wetland ecosystems. In wetlands particularly, 

vegetation is the feature that best integrates the numerous components 

of wetland ecosystems. For these reasons, we have stressed physiognomy 

and dominance of vegetation as the criteria for wetland classification, 

rather than an ecosystemic approach. Descriptions of soils, landforms, 

drainage patterns and other environmental features are included as adjuncts 

in class definitions. As quantitative relations between vegetation 

types and environmental features become established, they can be added 

as criteria for unit descriptions. 
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APPENDIX A 



The level 1 units—BOG, FEN, MARSH, SWAMP—as defined by the 

Subcommittee on Wetland Classification (Zoltai et al. 1974) are presented 

below. In the present paper these units are considered "formations". 

Brief definitions of the sub format ions of BOG and FEN as recognized by 

us are also given. 

BOG "Bogs are peat-covered areas or peat-filled depressions with a high 

water table and a surface carpet of mosses, chiefly Sphagnum. The 

water table is at or near the surface in the spring, and slightly 

below during the remainder of the year. The mosses often form 
raised hummocks, separated by low, wet interstices. The bog surface 

is often raised, or if flat or level with the surrounding wetlands, 

it is virtually isolated from mineral soil waters. Hence the surface 
bog waters and peat are strongly acid and upper peat layers are 

extremely deficient in mineral nutrients. Peat is usually formed 

in situ under closed drainage, and oxygen saturation is very low. 

Although bogs are usually covered with Sphagnum, sedges may grow on 
them. They may be treed or treeless, and they are frequently char 
acterized by a layer of Ericaceous shrubs." 

Two subformations of BOG recognized by the present authors are OPEN 

BOG and TREED BOG. OPEN BOG has typical BOG characteristics with less 
than 10% canopy cover by trees, primarily black spruce, that are at least 

135 cm high. TREED BOG has typical BOG characteristics with more than 
10% canopy cover by trees that are at least 135 cm high. 

FEN "Fens are peatlands characterized by surface layers of poorly to 
moderately decomposed peat, often with well decomposed peat near 
the base. They are covered by a dominant component of sedges, 
although grasses and reeds may be associated in local pools. Sphagnum 
is usually subordinate or absent, with the more exacting mosses 
being common. Often there is much low to medium height shrub cover 
and sometimes asparse layer of trees. The waters and peats are 
less acid than in bogs of the same drea, and sometimes show somewhat 
alkaline reactions. Fens usually develop in restricted drainage 
situations where oxygen saturation is relatively low and mineral 
supply is restricted. Usually very slow internal drainage occurs 
through seepage down wery low gradient slopes, although sheet surface 
flow may occur during spring melt or periods of heavy precipitation." 

Two subformations of FEN recognized by the present authors arc- OPEN 
FEN and TREED FEN. OPEN FEN has typical FEN characteristics with less 
than 10% canopy cover by trees, primarily tamarack, that are at least 
135 cm high. TREED FEN has typical FEN characteristics with more than 
10% canopy cover by trees that are at least 135 cm high. 



MARSH "Marshes are grassy wet areas, periodically inundated up to a 
depth of 2 meters or less with standing or slowly moving water. 

Surface water levels may fluctuate seasonally, with declining 

levels exposing drawdown zones of matted vegetation or mud flats. 

Marshes are subject to a gravitational water table but water 

remains within the rooting zone of plants during at least part 
of the growing season. The substratum usually consists of mineral 

or organic soils with a high mineral content, but there is little 

peat accumulation. Waters are usually circumneutral to alkaline, 

and there is a relatively high oxygen saturation. Marshes 
characteristically show zonal or mosaic surface patterns of 

vegetation, comprised of unconsolidated grass and sedge sods, 
frequently interspersed with channels or pools of open water. 

Marshes may be bordered by peripheral bands of trees and shrubs, 

but the predominant vegetation consists of a variety of emergent 

nonwoody plants such as rushes, reeds, reedgrasses and sedges. 

Where open water areas occur, a variety of submerged and floating 

aquatic plants flourish." 

SWAMP "Swamps are wooded wetlands where standing to gently flowing waters 

occur seasonally or persist for long periods on the surface. 

Frequently there is an abundance of pools and channels indicating 

subsurface water flow. The substrate is usually continually waterlogged. 

Waters are circumneutral to moderately acid in reaction, and show 

little deficiency in oxygen or in mineral nutrients. The substrate 

consists of mixtures of transported mineral and organic sediments, or 

peat deposited in situ. The vegetation cover may consist of 

coniferous or deciduous trees, tall shrubs, herbs and mosses. In 

some regions Sphagnum may be abundant." 
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Figure 1. Forest regions and sections of Ontario (solid lines, Rowe 1972) 
and broad bioclimatic zonations (lines of triangles delineating 
southern, middle, and northern boreal, hemiarctic and southern 
arctic, Ahti 1964). The regions and sections from south to 
north are: DECIDUOUS FOREST REGION: 1 Niagara GREAT LAKES-

ST. LAWRENCE FOREST REGION: 1 Huron-Ontario 2 Upper St. Lawrence 
4b Algonquin-Pontiac 4c Middle Ottawa 4d Georgian Bay 
4e Sudbury-North Bay 8 Haileybury Clay 9 Temagami 10 Algoma 
11 Quetico 12 Rainy River BOREAL: 4 Northern Clay 5 Superior 
10 Nipigon 11 Upper English River 14 Lower English River 
22a Northern Coniferous 32 Forest Tundra 



Figure 2, Wetland regions in Canada (from Zoltai et al . 1974). 

H—SOUTHERN SWAMPS—character^zed by heavy growth of hard 

wood and cedar; bog outliers in cool depressions. Locally 

prominent marshes. 

P--PRAIRIE MARSHES—characterized by fresh and saline 

marshes, often associated with permanent or intermittent 

ponds. 

Bh--HUMID BOREAL BOGS, FENS AND SWAMPS—characterized by 

bogs (often raised} and fens. Swamps with coniferous tree 

cover occur on former bogs. 

Be—CONTINENTAL BOREAL BOGS AND FENS—characterized by bogs 

(often somewhat elevated) and fens. Local marshes and swamps. 

Bm-MARITIME BOREAL RAISED BOGS AND FENS—characterized by 

domed bogs, blanket bogs, and fens (some patterned). Local 
marshes and swamps. 

S—SUBARCTIC BOGS, PEAT PLATEAUS AND STRING FENS—character 

ized by bogs (often somewhat elevated), wooded peat plateaus 

elevated by permafrost, and string fens. 

Spp—SUBARCTIC PEAT PLATEAUS AND FENS—characterized by peat 

plateaus and palsa bogs elevated by permafrost, with fens in 

thermokarst depressions; patterned fens. Local shrubby swamps. 

Sp--SUBARCTIC POLYGONAL PEAT PLATEAUS—characterized by peat 

plateaus elevated by permafrost displaying a polygonal pattern 

caused by ice wedges; patternless fens underlain by permafrost. 

A--ARCTIC BOG MOUNDS AND FENS—characterized by thin peat 

development in local mounds and in tussocky fens. Polygonal 

pattern is common. 

In high arctic only local fens occur. 

M--MOUNTAIN COMPLEX—variable conditions in temperature and 

humidity cause peatland forms to transcent several regions. 

Mh--HUMID MOUNTAIN COMPLEX—variable conditions in temperature; 

generally bog and fen development in depressions, blanket bogs 

in north. 

(no symbol)—COASTAL MARSHES—characterized by fresh, brackish 

and salt marshes in tidal flats. 
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A Arctic bog mounds and fens 
H Southern swamps 

P Prairie marshes 

Bh Humid boreal bogs, fens and swamps 
Be Continental boreal bogs and fens 

Bm Maritime boreal raised bogs and fens 

S Subarctic bogs, peat plateaus and string fens 
Spp Subarctic peat plateaus and string fens 
Sp Subarctic polygonal peat plateaus and fens 
M Mountain complex 

Mh Humid mountain complex 



Figure 3. DEEP HARSH (Ml), dominated by SCIEPUS ACUTUS. 

Ontario. Stand #95 of the survey of Northern 

Wetlands by J.K. Jeglum. July, 1973 

Near Hearst, 

Clay Section 



Figure 4. MEADOW (M3), dominated by CAi?E^ STRICTA. This site is along 
a small stream, and is probably flooded annually. The ground 
surface has high tussocks formed by C, stricta. Near Genier, 
Ontario (north of Cochrane). Stand #57 in O.K. Jeglum survey. 

September, 1972 



Figure 5. GRAMINOID FEN (FT), dominated by RHYNC1IOSPORA ALBA. A clump 

of Myrica gale is visible in the background. The site is 

indicated as Fl in Figure 23. Three miles southeast of 

Cochrane. Stand #72 in J.K. Jeglum survey. September, 1972 



Figure 6. GRAM1N0ID FEN (Fl), dominated by SCIBPUS HUDSONIANUS (white 

flowering heads), with Rhynchospora alba second in importance. 
Near Fraserdale, Ontario. Stand fll4 in J.K. Jeglum survey. 
July, 1973 



Figure 7. LOW SHRUB FEN (F2) (center), dominated by CHAMAEDAPHNE CALYCULATA, 
with Carex lasiocarpa as the graminoid component. Behind the 

LOW SHRUB FEN is GRAMINOID FEN (Fl) dominated by CAREX 
LASIOCARPA with Sphagnum subsecundum abundant on the ground 

surface. This area was flooded by beavers. Near Wade Lake 

{20 miles east of Cochrane). The former is Stand #35 and the 

latter is Stand #36 in J.K. Jeglum survey. May, 1973 



Figure 8. LOW SHRUB FEN (F2), dominated by MYRICA GALE with Carex 
lasiocarpa as the graminoid component. In the background is 

GRAMINOID FEN (Fl) dominated by CAREX LASIOCARPA. Near 

Beardmore, Ontario. June, 1974 
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Figure 9. THICKET (SI), dominated by BETULA GLANDULOSA var. GLANDVLIFERA, 
with Salix planifolia second in importance. This site is along 

the railway line and a drainage ditch in Figure 22, and has been 

severely disturbed. Three miles southeast of Cochrane. October, 
1972 



Figure 10. CONIFER SWAMP (S3), dominated by PICEA MABIANA. The site 

is Black Spruce/'Speckled Alder. Cornus canadensis is evident 

in the foreground, and the ground layer is Sphagnum-dominated. 

In the Kennedy Twp Black Spruce area (C.F.S.), about 18 miles 

northeast of Cochrane, Ontario. August, 1969 



Figure 11. CONIFER SWAMP (S3), dominated by PICEA MARIANA. This site 

type is Black Spruce/Feather Moss. Feather moss (predom 
inantly Pleuroz'ium schreberi) dominates the moss layer with 
Sphagnum of secondary importance (lighter tone). In the 
Sangster Twp strip-cut area (C.F.S.); about 32 miles northeast 

of Cochrane, Ontario. May, 1972 
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Figure 12. CONIFER SWAMP (S3), dominated by PICEA MARIANA. The site 

type is Black Spruce/'Labrador-tea. In the Kennedy Twp Black 

Spruce area (C.F.S.), about 18 miles northeast of Cochrane, 
Ontario. August, 1969 
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Figure 13. CONIFER SWAMP (S3), dominated by PICEA I4ARIANA. The site 

type is Black Spruce /Sphagnum (mostly S_. cjirgensohni i in 
this site). In the Goulais River flats about 15 miles north 
of Sault Ste. Marie, Ontario. May, 1973 



Figure 14. CONIFER SWAMP (S3), dominated 

from 0.5 to 2.0 in in height, 

are also present. Mounds and 

irregular ground surface. In 

area {C.F.S.)> about 18 miles 

by THUJA OCCIDENTALIS ranging 

Taller scattered Black Spruce 

water-filled pits create an 

the Kennedy Twp Black Spruce 

northeast of Cochrane, Ontario. 

Stand #65 in J.K. Jeglum survey. September, 1972 



Figure 15. SPHAGNUM BOG (Bl), dominated by SPHAGNUM HUBELLUM in the moss 

layer. Stunted Chamaedaphne calyculata are present, but 

their cover and that of the graminoids are both less than 

25%. Near Fraserdale, Ontario. Stand #113 in J.K. Jeglum 

survey. July, 1973 
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Figure 16. Bog pool being invaded by floating and submerged SPHAGNUM 

CUSPIDATUM. This site is located at the outlet of the raised 

bog in Figure 22. GRAMINOID BOG (B2) with ERIOPHORUM SPISSUM, 

Carex oligosperma second in importance, and Sphagnum fall ax 

in the moss layer, occurs at the margins of the pool. Three 

miles southeast of Cochrane, Ontario. September, 1972 
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Figure 17. GRAMINOID BOG (B2), dominated by CAREX OLIGOSPERMA. In the 

background is the Black Spruce/Few-seeded Sedge site type of 
GRAMINOID-RLCH TREED BOG '{TB1). The site is the easiest 
transect on Beaver Lake, Kennedy Twp (Haavisto 1969), about 
15 miles northeast of Cochrane, Ontario. August, 1967 
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Figure 18. LOW SHRUB BOG (B3), dominated by CHAMAEDAPHNE CALYCULATA. 

Sphagnum fuscum is the dominant moss in the ground layer. 

This site is adjacent to but higher and drier than the 

GRAMIN01D-RICH TREED BOG (TB1) in Figure 19. The site has 
been influenced by drainage and probably burning. Near the 

Abitibi River, about 10 miles east of Cochrane, Ontario. 

Stand #40 in J.K. Jeglum survey. September, 1972 
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Figure 19. GRAMINOID-RICH TREED BOG (TB1), of the SZacik 5pruee/Feu-seeded 

Sedge site type. This site is adjacent to, but lower and 

wetter than the LOW SHRUB BOG (B3) in Figure 18. Near Abitibi 
River, about 10 miles east of Cochrane, Ontario. Stand #56 

in J.K. Jeglum survey. September, 1972 



Figure 20. SHRUB-RICH TREED BOG (TB2), of the Black Spruce/Leather-leaf 
site type. Near Kenogami, Ontario. August, 1969 
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Figure 21. Dense SPECKLED ALDER THICKET developing after harvesting of 

Blaok Spruae/Speckled Alder site type. Near Wade Lake, about 

20 miles east of Cochrane, Ontario. May, 1973 



"i^-'1" '•'' 

Figure 22. Dense Labrador-tea developing after harvesting of a 

Spruoe/Labrador-tea site type. Near Wade Lake, about 20 

miles east of Cochrane, Ontario. May, 1973 



Figure 23. Raised bog with string bog patterns. The concentrically 
patterned TREED BOG islands, in a matrix of OPEN BOG, 

suggest that there is probably radial water movement from the 

center towards the SWAMP margins. Bog pools (BP) are often 

on the upslope side of the islands, as if the islands are 

acting as dams. The islands and the margins of the raised 
bog are SHRUB-RICH TREED BOG (TB2). The open areas are 
SPHAGNUM BOG (Bl). Some of the bog pools are being 
encroached upon by SPHAGNUM BOG (Bl). The BOG, although quite 
wet, has probably been made less wet by drainage ditches 

paralleling the railroad track. Above the BOG is a FEN area 

with RHMCffOSPQRA /li/M-GRAMINOID FEN (Fl) a common dominant 
(Fig. 8). There is BOG water draining into this FEN, and 
GRAMINOID BOG (B2) is encroaching into the FEN on the side 
which receives the BOG drainage waters {see Fig. 16). 

CONIFER SWAMPS (S3) border both BOG and FEN areas. Along 

the railway is an area dominated by BETUIA GLANDULOSA var. 

GLANDVLIFERA THICKET (SI) (see Fig. 9). Three miles 
southeast of Cochrane. 1:15,000 scale. 1961 photograph. 



Figure 23 

B2 
BP, FIG 16 

TB2 

TB2 

B1 BP 



Figure 24. Oblique aerial photograph of the raised bog in Figure 23. 

The islands are the Black Spruce/Leather-leaf site type of 

SHRUB-RICH TREED BOG (TB2) "(e.g., Stand #19 in O.K. Jeglum 
survey). The open areas are SPHAGNUM BOG (81) dominated by 

SPHAGNUM RUBELLUM (e.g., Stand #18 in J.K. Jeglum survey). 
Bog pools, visible in the background, are being encroached 

upon by SPHAGNUM BOG (Bl) dominated by SPHAGNUM CUSPIDATUM 
(e.q., Stand #20 in J.K. Jeglum survey). Three miles 

southeast of Cochrane, Ontario. August, 1969 



Figure 25. TREED BOG with string bog patterns. The arrangement of TREED BOG 

(TB) islands and OPEN BOG (B) clearings suggests that water move 
ment is unilateral (top to bottom in photo), and flow of water 

through ditches beneath the road verified this. The surface of 
the BOG appears slightly raised in comparison with the marginal 
THICKETS (SI) and CONIFER SWAMPS (S3). The central treed area 

with patterns is a complex of two phases—mounds and lows. The 
mounds are occupied by Black Spruas/Leather-leaf SHRUB-RICH TREED 
BOG (TB1) (Stand #50 in O.K. Jeglum survey) and the open areas 
are ERIOPHORUM SPISSUM-dominated GRAMINOID BOG (B2) (Stand #49). 

Six miles west of Nellie Lake. 1:15,000 scale. 1961 photograph. 
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Table 1. Outline of wetland vegetation in the Northern Clay Section. 

Key to hierarchical levels: 1 - formation 2 - subfonnation 
3 - physiognomic group 4 - dominance type 5 - site type 

Designation 

in text 

1 MARSH M 

3 DEEP MARSH (Fig. 3) Ml 

* ELEOCHAR]S PALUSTRJS (MARSH SPIKE-HUSH) 

4 EQUISETUM FLUVIATILE (WATER HORSETAIL) 

•t CLYCERIA BOREALIS (SMALL FLOATTNG MAMA-GRASS) 

■1 1 IMA GMITES COMMUNIS 

4 SCIRPUS ACUTUS (HARD-STEM BULRUSH) (Fig. 3) 

4 SCIRPUS RUBROTINCTUS (RED-SHEATHED BULRUSH) (Fig. 3) 

4 TYPHA LATTFOLIA {BROAD-WAVED CAT-TAIL) 

3 SHALLOW MARSH M2 

4 See dominance types for DEEP MARSH 

3 MEADOW (MEADOW MARSH) (Fig. 4) M3 

4 CALAMAGROSTIS CAMDENSIS (BLUE-JOINT) 

4 CAREX AQUATILIS (AQUATIC SEDGE) 

4 CAREX LACUSTRIS (LAKE SEDGE) 

4 CAREX ROSTRATA (BEAKED SEDGE) 

4 CAREX STRICTA (TUSSOCK SEDGE) (Fig. 4) 

4 CAREX VESICARIA (INFLATED SEDGE) 

4 SCIRPUS CYPERINUS (COMMON WOOL-GRASS) 

1 FEN 

2 OPEN FEN p 

3 GRAMINOID FEN (Fig. 5-8) n 

■-1 CAREX FLAVA (YELLOW SEDGE) 

■1 CAREX LASIOCARPA (VILLOSE StUXJB) (Fig. 7, 8) 

4 RI1YNCHOSPORA ALBA (WHITE BWK-RUStt) (Fig. 5) 

4 SCIRPUS HUDSONIANUS (HUDSONTAN CLUB-RUSH) (Fig. 6) 

3 LOW SHRUB FEN (Fig. 7, 8) F2 

4 BETULA GLAWULOSA VAR. GLANDULIFERA (GLANDULAR BIRCH) 
4 CHAMAEDAPHNE CALYCULATA (LEATHER-LEAF) (Fig. 7) 

4 MYRICA GALE (SWEET GALE) (Fig. 8) 

■; SPIRAEA ALBA (WHITE MEADOW-SWEET) 
(continued) 



Table 1. Outline of wetland vegetation in the Northern Clay Section. 

Key to hierarchical levels: 1 - formation 2 - subformation 

3 - physiognomic group 4 - dominance type 5 - site type 

(continued) 

Designation 

in text 

2 TREED FEN TF 

3 GRAMINOID-RICH TREED FEN TF1 

■1 LARIX CARICXNA (TAMARACK) 

5 Tamaraek/AquaHc Sedge 

5 Tamarack/Villor.o Sedge 

3 SPHAGNUM-RICH TREED FEN TF2 

4 LARIX LARICIM (TAMARACK) 

5 Tamarack/Sphagnum 

1 SWAMP S 

3 THICKET (THICKET SWAMP) (Fig. 9, 21) SI 

4 CORNUS STOLONTFERA (RED-OSIER DOGWOOD) 

4 ALNU5 RUCOSA (SPECKI,ED ALDER) (Fig. 21) 

4 HETULA GLANDULOSA var. GLANDULLFERA (GLANDULAR BIRCH) (Fig. 9) 

4 SALIX HEBBIANA (HEAKED WILLOW) 

4 CALfX PLANIFOLIA (FLAT-LEAVED WILLOW) 

4 SALIX PYRIFOLIA (BALSAM-WILLOW) 

3 HARDWOOD SWAMP S2 

4 FRAXINUS NIGRA (BLACK ASH) 

4 POPULUC BALSAMIFERA (BALSAM POPLAR) 

4 POPULUS TREMULOIDES (TREMBLING ASPEN) 

4 ULMUS AMERICANA (AMERICAN ELM) 

3 CONIFER SWAMP (Fig. 10-14, 21, 22) S3 

4 LARIX LARICINA (TAMARACK) 

5 Tamarack/'Speckled Alder 

4 PICEA MARIANA (BLACK SPRUCE) 

5 Black Spruce/Speckled Alder (Fig. 10) 
5 Black Spruce/Feather Moss (Fig. 11) 
5 Black Spruce/Labrador-tea (Fig. 12) 

5 Black Spruce/Sphagnum (Fig. 13) 

(continued) 



Table 1, Outline of wetland vegetation in the Northern Clay Section 
Key to hierarchical levels: 1 - formation 2 - subformation 
3 - physiognomic group 4 - dominance type 5 - site type 

(concluded) 

Designation 

in text 

4 THUJA OCCIDENTALIS (EASTERN WHITE CEDAR) 

BOG 

2 OPEN BOG (Fig. 15-18, 22-25) 

3 ipHAGMlM BOG B1 

4 SPHAGNUM CUSPIDATUM 

4 SPHAGNUM FALLAX 

4 SPHAGNUM MAGELLANICUM 

4 SPHAGNUM PALUSTRE 

4 SPHAGNUM RUBELLUM (Fig. 15) 

3 GRAMINOID BOG B2 

4 CAREX EXILIS (STARVED SEDGE) 

4 CAREX LIMOSA (MUD SEDGE) 

4 CAREX 01IG0SPERMA (FEW-SEEDED SEDGE) (Fig 17) 
4 CAREX PAUCIFLORA (PAUCIFLOROUS SEDGE) 
4 CAREX PAUFERCULA (STUNTED SEDGE) 

4 ERIOPHORUM SPISSUM (DENSE COTTON-GRASS) (Fig. 16, 25) 
4 SCHEUCHZERIA PALUSTRIS (SCHEUCHZERIA) 

3 LOW SHRUB BOG B3 

4 CHAMAEDAPHNE CALYCULATA (LEATHER-LEAF) (Fig. 18} 
4 LEDUM GROENLANDICUM (LABRADOR-TEA) (cf. Fig. 22) 

2 TREED BOG (Fig. 17, 19, 20, 23-25) TB 

3 GRAMINOID-RICH TREED BOG TB1 

4 PICEA MARIANA (BLACK SPRUCE) 

5 Black Spruce/Feu-seeded Sedge (Fig. 17, 19) 
5 Black Spruce/Dense Cotton-grass (Fig. 25) 

3 SHRUB-RICH TREED BOG TB2 

4 PICEA MARIANA (BLACK SPRUCE) 

5 Black Spruce/Leather-leaf (Fig. 20, 23-25} 



Table 2. Key to the BLACK SPHUCE-CQMFlR SWAMP and TREED BOG dominance 

and site types in the Northern Clay Section 

la Closed-canopied, tall forests with greater than 30(-40)X 
canopy cover; Labrador-tea or Speckled Alder dominant shrub, 

or shrub layer inconspicuous and moss layer most apparent; 

topography with gentle slopes (1-5%), sink holes and 
channels present, sites underlain by moderately decomposed to 

well-decomposed peat BLACK SPRUCE-CQUltER SWAMP Go to 2 

2a Tall or low shrub layer present, low shrub 

cover exceeding 25% cover Go to 3 

3a Speckled Alder dominant tall shrub (Labrador-tea 

usually present in the low shrub stratum) 
Black Spruce/Speckled Alder site type 

3b Labrador-tea dominant (no tall shrubs, or very few, 

present) 

Black Spruce/Labrador-tea site type 

2b Tall or low shrub layer not present or sparsely 
developed, total shrub cover less than 25% Go to 4 

4a Feather mosses dominant 

Black Spruce/Feather Moss site type 

4b Sphagnum mosses dominant 

Black Spruce/Sphagnum site type 

lb Open-canopied, low forest with 10 to ca. 30(-40}% cover 
of individuals ; 135 cm high (breast height); Leather-
leaf dominant shrub; topography flat, sites underlain 

by relatively continuous horizon of undecomposed 
Sphagnum peat TREED BOG Go to 5 

5a Leather-leaf dominant, groundwater level slightly below to 

well below the ground surface SHRUB-RICH TREED BOG 

[Black Spruce/Leather-leaf site type) 

5b Medium-sized graminoids dominant, leather-leaf sparse 

to moderately abundant on slight rises, groundwater 

level slightly below to slightly above the ground 

surface GRAM1N0ID-RICH TREED BOG (includes Black Spruce/ 
Few-seeded Sedge and Black Spruce/Dense Cotton-grass site types) 
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