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CLASSIFICATION OF WETLANDS

Wetlands are defined as "., land that is saturated with water long enough to promote wetland or aquatic
processes as indicated by poorly drained soils, hydrophytic vegetation, and various kinds of biological
activity which are adapted to a wet environment” (NWWG, 1988). In Canada, wetlands have been
classified by different interest groups resulting in a variety of classification schemes. each reflecting
differing requirements of the intended users. The classification used here is based on the Canadian
Wetland Classification Scheme (NWWG, 1988) that places emphasis on environmental processes that
ultimately govern wetland development and form (Zoltai and Viit, 1995).

The environmental processes that control wetland development form hyvdrologic, chemical, and biotic
gradients and commonly have strong cross-correlations. These interrelated gradients are here divided into
five nodes that define the wetland classes used in this map, of which three classes are non-peat forming
wetlands generally having < 40 ¢m of accumulated organics and two classes are peatlands with > 40 ¢m of
accumulated organics. Non-peat forming wetlands are subdivided as 1) shallow open waters. 2) marshes.
or 3) swamps, whereas peatlands can be subdivided as 1) fens and 2) bogs (Tig. 1).

SHALLOW OPEN WATERS arc non-peat forming wetlands that are characterized by aquatic
processes confined to less than 2 m depth at midsummer. These wetlands have submergent to floating
vegetation and form a transition to truly aquatic ecosystems, The chemistry of this wetland class is
variable and does not distinguish it [rom the remaining four wetland classes, however floristic
composition may possibly be dependent on chemical conditions.

MARSHES are open, non-peat forming wetlands that are dominated by sedges (Cyperaceae) and other
monocots. Marshes are characlerized by large seasonal water level fluctuations, relatively high amounts
of water flow, and are influenced by ground and surface waters. As a resull, concentrations of nitrogen
and phosphorus are high. leading to abundant vascular plant production: however, peat accumulation is
limited by high decomposition rates. Bryophytes are generally lacking or not abundant, as they do not
compete well with rapid vascular plant growth and do not tolerate large fluctuations in seasonal water
levels. As with shallow open waters. chemical differences in marshes strongly influence their floristic
composition. Alkaline marshes (dominated by caleium and bicarbonate) are dominated by Carex. Scirpus.
Typha. and Phragmites communis. whereas saline marshes (dominated by sodium and sulfate) are largely
occupied by Salicornia and Scirpus. Tidal marshes along the coast of Hudson Bay are influenced by
sodium and chloride with a flora dominated by Carex subspathacea and Puccinellia phyraganodes

SWAMPS are [orested, wooded. or shrubby, unlike marshes. where tree growth is limited by regional
climatic conditions and/or seasonally wet conditions. Swamps and marshes have a poorly developed
bryophyte layer thal results from strong seasonal water level luctuations and high vascular plant
production. Peal accumulation is limited in swamps as decomposition rates are high, Water flow in
swamps is variable. and is sometimes limited by dense coniferous trees resulting in the development of
acidic swamps. Increased dryness afler peatland establishment may. in some cases, result in the presence
of a coniferous swamp, underlain by bog or fen peat materials. These dense coniferous swamps may
develop a well established feathermoss carpet and seasonal water level fluctuations may remain high.

laricina, Thuja occidentalis. Betula, Salix. and Picea mariana.

PEATLANDS differ from non-peat forming wetlands by a combination of interrelated hydrologic,
chemical, and biotic factors that results in a decrease in decomposition relative to plant production
allowing for the accumulation of peat. The stabilization of seasonal water levels and restriction of water
flow through a wetland allows the establishment and development of a bryophyvte layer. The stabilization
of regional water tables appears to have been an important component of the successional change from
prairie marshes o boreal fens in the western interior of Canada over the past 10,000 years (Zoltai and
Vitt, 1990).

The establishment of a bryophyte layer results in the accumulation and maintenance of nutrients in a
nonavailable form, that reduces vascular i Stabili levels, anaerobic conditions..
and decreased nutrient availability lead to a substantial decrease in decomposition rates, that results in the
development of peat accumulating ecosystems, Biotic (Sphagnum presence) and chemical (decomposition
processes) lead to acidification and oligotrophication. Manitoba peatlands are classified into geogenous
fens and ombrogenous bogs, each with distinctive indicator species, acidity, alkalinity. and base cation
content (Fig. 1).

FENS are geogenous ecosystems that are affected by mineral soil waters (ground and/or surface) that
may be relatively rich in mineral elements. In Manitoba. many fens are bicarbonate dominated. with
caleium as the major cation. Fens in Manitoba can be classified into three types based on hydrology:
soligenous and largely influenced by flowing surface water; topogenous and largely influenced by stagnant
ground water; or limnogenous and largely influenced by associated lakes and ponds. All three fen types
have water levels at or near the surface. Soligenous fens commonly have diserete patterns of open pools
(flarks) alternating with elongate. shrubby to wooded ridges (strings) oriented perpendicular to the
direction of surface water flow. These patterned fens may be cither acidic or basic. Topogenous,
limnogenous, and some soligenous fens are nonpatterned. Fens can be open and dominated by Carex,
Seirpus. and Eriophorum: shrubby and dominated by Salix and Betula; or wooded to forested dominated
by some combination of Picea mariana, Lanx laricina, Thuja occidentalis, Betula, and Salix.

Originally based on criteria derived from vegetation. fens were subdivided on the basis of the number
of indicator species that are present. Poor fens are poor in indicator species, while extreme-rich fens are
rich in indicator species; moderate-rich fens are intermediate. This gradient of indicator specics correlates
with a chemical gradient (Sjors, 1952). Poor fens are acid (pH 4.5-5.5), poor in base cations and have no
or little alkalinity, They are dominated by oligotrophic and mesotrophie species of Sphagnum. Moderate-
rich fens have slightly acid to neutral pH (5.5-7.0) and low to moderate alkalinity with a ground layer
dominated by brown mosses namely: Drepanocladus. Brachythecium mildeanum, Calliergonella
cuspidata, and low abundance of mesotrophic species of Sphagnum. Extreme-rich fens have basic pH
(above 7.0), high concentrations of base cations, and high alkalinity. They are characterized by species of
Drepanocladus, Scorpidium scorpioides, and Campylium stellatum and may have marl deposits. Poor
tens and rich fens cannot be distinguished from aerial photographic interpretation. hence fens have been
subdivided here by the presence of patterning and vegetation physiography.

BOGS are ombrogenous peatlands that receive their water only from precipitation and have low water
flow. The water table is generally 40 - 60 ¢cm below the surface. For these reasons, bogs are acidic
ecosystems with pH below 4.5; they are poor in base cations, and have little to no alkalinity. Bogs are
dominated by oligotrophic species of Sphagnum: 8. fuscum, S. magellanicum. S. papillosum,

S. angustifolium: feather mosses: Pleurozium schreberi, and Hylocomium splendens; and lichens of
Cladonia and Cladina. They may be open. wooded, or forested with trees limited to Picea mariana. Bogs
oceur as plateaus in continental regions and domes in more humid regions. Comparing the surface water
temperatures of bogs and fens, bogs have the lowest temperatures (Vitt et al., 1995), as a result of minimal
water flow, relatively low water table, and the higher insulating capacity of Sphagnum. Permatrost
consequently, is generally restricted to bogs at its southern limit, where it forms peat plateaus and palsas
(Vitt et al.. 1994), with the percent of permafrost cover related to mean annual temperature (Halsey et al.,
1995). Open bogs are patterned and form permafrosi-dominated polygonal peat plateaus in the High
Subaretic of Manitoba whereas bogs with concentric pools are restricted to more humid, southern
nonpermalrost regions.

FIGURE 1: Relationship of bog, fen, marsh, swamp and shallow open water wetland classes
to major chemical, biotic, and hydrological gradients. Fens and marshes are subdivided into
several wetland forms in order to illustrate the pattern of variability of these classes. Saline
wetlands may be either fens or marshes (modified from Zoltai and Vitt, 1995).
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>T70% WETLAND COVER BY ONE CLASS

Wooded to forested bog (> 10% tree cover, unless recently burned)

Open bog (< 10% tree cover)

Patterned, open fen (< 10% tree cover, though strings and margins
may be treed)

Nonpatterned, open to shrubby fen (< 10% tree cover)

Nonpatterned, wooded to forested fen (> 10% tree cover)

Marsh

Swamp

Shallow Open Water

<30% WETLAND COVER BY ONE CLASS

Mineral

> 70% COVER OF MULTIPLE WETLAND CLASSES
Bog and fen complex

Shallow open water, marsh, and swamp complex

Wetland complex (peat and non-peat forming classes)
30-70% COVER OF MULTIPLE WETLAND CLASSES

Bog and fen complex

Marsh, swamp, and shallow open water complex

Wetland complex (peat and non-peat forming classes)

WETLAND DISTRIBUTION IN MANITOBA

Wetlands cover 233340 km” or 43% of Manitoba's land base: fens have the greatest cover, followed by
bogs. marshes, shallow open walers. and swamps (Table 1). Permafrost dominated peatlands represent
33% ol all wetlands.

TABLE 1: WETLAND COVER IN MANITOBA

WETLAND TYPE AREA (km?)  AREA OF LAND

BASE (%)
WOODED TO FORESTED BOG (NONPERMAFROST) 11.351 2.1
WOODED TO FORESTED BOG (PERMAFROST) 70,322 12.8
OPEN BOG (NONPERMAFROST) 1.026 0.2
OPEN BOG (PERMAFROST) 8.030 15
PATTERNED OPEN FEN 22710 4.1
NONPATTERNED OPEN FEN (NONPERMAFROST) 44674 82
NONPATTERNED OPEN FEN (PERMAFROST) 6.790 12
WOODED TO FORESTED FEN 45.995 8.4
MARSH 13,532 25
SWAMP 2055 0.4
SHALLOW OPEN WATER 6.855 1.3

Wetland distribution is influenced by the amount of water an arca receives being determined largely by
regional and local factors of climate, topography. and geology. Topography also exerts a strong control
on wetland formation, with wetlands generally restricted to low lying land with no or minimal slope.
Wetlands oceur on large, flat plains with poor surface drainage or along drainage divides where surface
water flow is not well integrated. Similarly, in areas with undulating topography such as the Canadian
Shield, small, poorly drained depressions generally contain wetlands. Surficial materials that have low
hydraulic conductivities such as f{inelv-textured soils preferentially contain wetlands, as does dense. hard
bedrock that resists crosion, and the formation of an integrated drainage system. The type of wetland that
develops depends on climate, seasonal water flow, water table fluctuations. and the concentrations of
available nutrients and base cations. Peatlands currently occur in arcas that have a positive water balance
where potential evapotranspiration/precipitation ratios are = | (Moore and Bellamy, 1974).

On the Hudson Bay Lowlands, fine grained sediments of the Tyrell Sea, coupled with low annual
temperatures and flat terrain have resulted in the development of part of the second largest tract of organic
terrain in the world. The Low Subarctic of the Hudson Bay Lowlands is dominated by wooded peat
plateaus and associated collapse scar fens. these cover 80-90% of the terrain. Fens dominate the areas
upslope [rom raised beach ridges where drainage has been impeded. In the High Subarctic of the Hudson
Bay Lowlands, wooded peat plateaus are replaced by open, polygonal peat plateaus, with 30-50% of the
peatland surface covered with shallow open waters representing thaw lakes. Peatlands become
progressively younger and thinner toward ITudson Bay. eventually dominated by fens near the coast, with
small bogs developing along drainage courses. Peatlands are replaced by wet meadows and marshes
adjacent to the Hudson Bay coast where peat accumulation is limited to < 40 em.

Peatlands develop on the Canadian Shield as complexes dominated by wooded peat plateaus in the
Low Subarctic and open polygonal peat plateaus in the High Subarctic, with nonpatterned open to wooded
fens also present. In the IMigh to Mid Boreal ecoregion. peatlands are mainly composed of open patterned
and open to wooded nonpatterned fens. Wooded peat plateaus occur as islands in areas of stagnant flow
within larger fens in the Mid to High Boreal. To the south. tree cover becomes progressively more dense
and permafrost exists in relict form with active degradation. Wooded bogs without permafrost oceur in
the Mid Boreal. reaching 50% of bog cover south of the -1.2°C isotherm (Halsey et al., 1995),

The boreal and subarctic forests of the Kazan and Severn Uplands of northern Manitoba are dominated
by peatlands. Non-peat forming wetlands have low cover values though shrubby swamps are present
along riparian bottomlands. Peatland cover is variable on the rolling fo hilly landscape of the Canadian
deposits that are present in low lying areas or associated with discharge areas in glaciofluvial sands and
gravels (30-70% cover); elsewhere wetland cover is low (10-20%), Peatland cover is particularly high to
the southeast of the Hudson Bay Lowlands. from Lynn Lake northeast to Tadoule Lake, and along the
castern coast of Lake Winnipeg.

Wetlands of the Manitoba Plain are diverse. and reflect the complex interaction of climate, topography,
and geology. To the north, wetland cover is high (= 50%), and consists of large, open to wooded fens,
that reflect the calcareous nature of the underlving Paleozoic limestones and dolomites. Forested peat
plateaus occur as islands in these large, commonly patterned fens where mean annual temperatures are
below 0°C. In areas of frequent flooding associated with the Saskatchewan River Delta, fens are replaced
by non-peat forming wetlands dominated by [reshwater marshes and shallow open waters, with coniferous
swamps becoming common in the Cedar Lake area. Wetland cover remains high (> 70%) along the
western shore of Lake Winnipeg. with patterned and nonpatterned fens replaced by bogs along drainage
divides. particularly on the southern peninsulas of Lake Winnipeg.

The fluted to drumlinoid Interlake region of Manitoba is characterized by lower peatland cover (30-
50%). with isolated nonpatterned, open fens found in low lying areas created by glacial erosion. These
fens are progressively replaced southwards by marshes as potential evapotranspiration rates increase,
Large, productive marshes and shallow open waters are found along southwestern bays of Lake Winnipeg
and at the south end of lakes Winnipeg, Manitoba, and Dauphin where water level fluctuations are high
and flooding is frequent. In addition to freshwater marshes. saline marshes are found to the west of
Dawson Bay, associated with salt springs probably originating from Devonian reefs.

West of the Manitoba escarpment. wetland diversity is high and dominated by [reshwater marshes and
shallow open waters in prairie potholes. Peatlands oceur on the uplands of the Porcupine Hills, and Duck
and Riding Mountains in hummocky terrain and in basins associated with aeolian deposits along the
Assiniboine River.

To the east of Winnipeg, a sharp climatic gradient castwards to wetter and cooler conditions is
reflected in the type and distribution of wetlands. Marshes and shallow open waters in the vicinity of
Winnipeg give way to the east to open, patterned and nonpatterned fens. Near 96°W. fens are replaced by
large, wooded bogs of the Low Boreal Ecoregion, with wetland cover exceeding 70%. Many bogs in this
region are excellent sources of horticultural peat (Bannatyne. 1980). with four sites currently being mined
for peat at this time cast of Winnipeg, Coniterous swamps are also typical of this region. having
developed to the southeast of Lake Winnipeg in areas associated with springs,

WETLAND CONSERVATION AND UTILIZATION

Wetlands represent a valuable economic and environmental resource capable of serving many uses,
including the supply of raw material for horticultural peat products, sorbents, energy, forestry, and
industrial chemical production in addition to acting as areas for consumptive and nonconsumptive
recreation. Wetlands have been used for sewage treatment, water filtration, as well as for agricultural
water supply and as areas for land reclamation. Some wetlands can play a role in commercial fisheries,
aquaculture, and wild rice harvesting. In addition, wetlands are crucial for providing wildlife habitat,
with prairie potholes providing habitat for roughly 50% of North American Waterfowl (NWWG, 1988),
Wetlands act as flow stabilizers and attenuaters. maintaining erosion control along coastlines, Wetland
ccosystems, have both important economic and environmental resource capabilities, and can generate
contlicts when development is considered. particularly in vulnerable areas such as those with low wetland
density, near large population bases, in areas that have diverse wetland assemblages, or are marginal for
development of specific wetland types. In addition to these conflicts, wetlands provide essential habitat
for threatened and endangered species. and are diverse habitats often having a higher biodiversity than
surrounding uplands (Shay, 1981). Although visible waterfowl and large and small mammal populations
are often cited reasons for wetland proteetion. wetland invertebrate biodiversity can be extremely high and
also in need of protection. One recent study documents 2,181 species of arthropods in a small fen area in
western Canada (Finnamore, 1994).

Although wetlands are often viewed as wastelands, their crucial role in the environment requires
responsible management to safeguard the endowment for present and future generations. Stewardship
must balance and integrate environmental and economic decisions. in addition to restoring already
damaged or degraded wetlands through cooperative initiatives between provineial, federal, and
international government bodies, public interest groups, and aboriginal peoples.
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