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INTRODUCTION

The boreal forest region in northern Ontario
has much in common with the boreal region
that encompasses almost all of Finland. Both
of these regions have cool summers and cold,
SNOWY winters, bedrock controlled
topographies, glacially created landforms,
numerous lakes and rivers, and, of particular
interest to peatland workers, abundant
peatlands. Biologically there are many
similarities, in terms of circumboreal genera
and species of plants and animals.

The climate in boreal Ontario, as in
Finland, favors accumulation of peat in the
lower parts of the landscape which are wet and
poorly drained. Heat sum and mean annual
temperature range from 1350 degree-days and
2.0 degrees C at the southern edge of the
boreal forest (Wawa), to about 650 degrees-
days and —3.5 degrees C close to the tree line
and Hudson Bay (Winsik). Annual precipita-
tion ranges from about 500 mm in the north-
west to about 800 mm in the eastern boreal of
Ontario, with locally higher amounts
associated with higher hills and bluffs in the
southern part of the boreal. The climate is
somewhat more continental in the north and
west part of Ontario than it is in the most con-
tinental, eastern regions of Finland.

The objective of this paper is to report on
the status of peatland and wetland classifica-
tion for forestry in Ontario. Classifications are
always purposive, and designed for certain
needs. The main needs and uses of the forest
manager are related to inventory and plan-
ning, harvesting and regeneration silviculture.

EARLY CLASSIFICATIONS
FOR FORESTRY

The earliest peatland site classifications for
forestry in Ontario were those developed by
paper companies that had considerable
amounts of forested peatlands on their limits.
Spruce Falls Power and Paper Company,
whose limits in the Clay Belt of northern On-
tario include a high proportion of black spruce
(Picea mariana)’ dominated swamps, used
peatland classes such as ’spruce slope, ’spruce
flat, ’spruce swamp and ’stagnant spruce
(Jeglum et al. 1983). This sequence is
unidimensional, and has been interpreted by
foresters as related primarily to the moisture
gradient. However, each of these categories ac-
tually encompasses a range of nutrient condi-
tions. Hence, this classification did not

" In this paper vascular plant nomenclature is according
to Scoggan (1978/1979), and bryophytes according to
Ireland et al. (1980).
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distinguish very clearly differences that could
be related to both of the two major gradients
in wetlands — moisture and nutrient regime.

Forest site classification work was begun in-
tensively by G. A. Hills in the early 1950s. He
and his colleagues developed an approach that
is called the Ontario Site Classification System
(e.g., Hills 1960, Hills and Pierpoint 1960,
Jones 1984). Although a holistic ecosystem ap-
proach was advocated, much of the work by
Hills and his associates emphasized the
physiographic features of the landscape. Not
too much was produced on vegetational
classifications, or on the detailed classification
of peatlands or wetlands.

One exception to this was the classification
work of MacLean and Bedell (1955), who used
the Hills approach for the Northern Clay Belt.
They recognized two general types of
peatlands — ‘’wet swamp and ‘’very wet
swamp. Also, a transitional type on slopes with
peat usually less than 30 cm was recognized.
The above types were for forested types only,
and would encompass what are now termed
’transitional upland, swamp, ’treed bog, and
some 'treed fen’ (described in the next section).
The primary emphasis was again on
topographic location and the wetness of the
soil, even though each of the types included a
variety of soil types and inferred nutrient
regimes (Fig. 2 in MacLean and Bedell 1955).
These authors recognized also some vegeta-
tion types of wetlands, but these were not used
as a basis for summarizing productivity infor-
mation and they were not specifically recom-
mended for management purposes.

There has been considerable influence on
wetland classification in Ontario by Scandina-
vian workers. Many Finnish scientists have
also visited and worked in Ontario (e.g. Kujala
1945, Hustich 1957, Kalela 1962a, 1962b,
Ahti and Hepburn 1967), and have given
stimulus for site work in Ontario which was
and still is influenced by Cajanderian con-
cepts. Sjors (1961, 1963) carried out ecological
studies in the Hudson Bay Lowland, and in-
troduced the Swedish concepts and terms of
‘ombrotrophic bog’ and ’minerotrophic fen’

PHYSIOGNOMIC-DOMINANCE
CLASSIFICATION

The first comprehensive attempt to classify
wetlands in Ontario with an orientation
towards forestry uses was done by Jeglum et.
al. (1974). Four main categories of wetlands

were recognized — marsh, swamp, fen and bog
— and defined using both biotic and abiotic
features of the ecosystem (Jeglum et al. 1974,
Zoltai et al. 1975). Subdivisions of the main
units were based on physiognomy and
dominance of the vegetation. Although some
dominants of the field and ground layers were
catalogued, no attempt was made at the time
to define detailed floristic associations or in-
dicators of various levels of nutrient regime.

The terms for the four main units were
chosen by concensus as the most commonly
used ones representing rather widespread units
in Canada (Zoltai et al. 1975). 'Marsh’ is
similar to the ‘reedswamp of British usage.
‘Swamp’ is well established in North American
literature for well-wooded, minerotrophic
wetland. ’Fen’ has been adopted from the in-
fluence of Sjors (1961, 1963) in Ontario. 'Bog’
is now used in the sense of ombrotrophic bog
(Sjors 1961, 1963), although initially a
somewhat broader definition was used
(Jeglum et al. 1974). There is a transition bet-
ween open fen and well-forested swamp where
it is sparsely or semi-forested. Often trees oc-
cur on mounds or hummocks slightly raised
above the main mire surface. I have called this
transition ’treed fen, comparable to the com-
posite’ Finnish types which are between their
forested and open peatlands.

The physiognomic-dominance scheme was
used as the basis for describing chemical con-
tents in peat for a composite sample of the up-
per 50 cm (Stanek and Jeglum 1977).
Although the lower units had relatively
heterogeneous values, the analysis revealed
some general relationships among the higher
units of the classification.

The main units, and a few of the main
physiognomic subdivisions of them, are por-
trayed in a simple environmental model (Fig.
1). In the model the main axes are moisture
regime, and a complex factor gradient con-
sisting of the trophic gradient and ending with
flooding (7uhta) influence. In the model one
can recognize certain spatial sequences that
are to be found in the landscape. One sequence
found along open flowage systems and water
courses is marsh — meadow marsh — thicket
swamp — hardwood swamp. These types oc-
cur in areas of considerable fluctuation of
water levels and flooding disturbances, and
may or may not be underlayed by organic
soils, depending on how recently they have
originated, and how much mineral deposition
or erosive influence there has been. Another
moisture sequence is fen pool — open fen —
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Fig. 1. A conceptual edaphic model of the main units of
wetlands in Ontario.

Kuva 1. Ontarion mdrkien maiden pddryhmid kuvaava
ksitteellis-maaperdllinen malli.

treed fen — conifer swamp. This is on
minerotrophic sites, over organic soil. A third
sequence is bog pool — open bog — treed bog,
also over organic soil.

The physiognomic-dominance approach has
been useful for standardizing, on a broad level,
some main mire units and terms. In a general
way these broad units are related to main gra-
dients of moisture, trophic status, and the
flooding effect (Fig. 1). Also, they are useful
for air photo interpetation purposes, in which
the general appearance of the vegetation pro-
vides the main basis for the images recorded.

The physiognomic-dominance approach has
been used as the basic classification
framework for ecological survey work in the
coastal zone of the Hudson Bay Lowland
(Jeglum and Cowell 1982, Sims et al. 1982a,
1982b, Wickware et al. 1980, 1984). It has also
been used as the basis for interpreting wetland
types from conventional air photos (Jeglum
and Boissonneau 1977) and from satellite data
(Boissonneau and Jeglum 1976; Pala 1983,
1984). A modification of this classification is
being used in the peat inventory work being
done in Ontario (Telford 1982).

TERMINOLOGICAL CONSIDERATIONS

"Wetland’ is the term used in Canada by one
group of scientists for land having the water
table at, near, or above the ground surface (up
to 2 m depth), or which is saturated for a long
enough period to promote wetland or aquatic
processes as indicated by hydric soil,
hydrophyllic vegetation, and various kinds of

biological activity adapted to poorly aerated,
wet environments (e.g., Tarnocai 1980).
Another group of scientists uses the term mire,
which includes shallow-peatland sites with
’peat-forming’ plants. The wetland definition
thus seems to encompass certain conditions
where there is not enough peat depth yet to be
peatland, but where peat-forming plants are
not present or abundant, such as certain mar-
shes and swamps. Thus, wetland is slightly
broader than the concept ’mire

The occurrence of ‘organic soil’ is superim-
posed on the environmental model (Fig. 1), to
conceptualize the relation of organic terrain
and wetland. In Canada, organic soil as a
material is defined as that which has 17 % or
more carbon by weight (ca. 30 % organic mat-
ter) (Canada Soil Survey Committee, Subcom-
mittee on Soil Classification 1978). In order
for a soil to be an organic soil, there must be
at least 40 cm of organic material over
mineral. This applies when the organic matter
is moderately or highly decomposed (mesisol
or humisol). However, when the organic mat-
ter is mainly poorly decomposed (fibrisol) then
60 cm depth is required. These are quite ar-
tificial limits which do not coincide with any
natural ecosystem limits. They are similar to
the 30 cm peat depth used in Finland as a
practical limit for separating peatlands having
shallow peats from those having deeper peats
(e.g. KgR, and KgK, and KgRhK from true
rime and korpi peatland types, Heikurainen
and Pakarinen 1982). In Ontario the depth
limit of 40 cm was accepted to conform with
the current practice and usage of Canadian
soil taxonomists. This approach contrasts with
the practice in Finland and elsewhere to use
the ecosystem to define mire, ie, by the
presence of peat-forming plants.

The Canadian concept of organic material’
encompasses approximately the two terms
favored by Andrejko et al. (1983) for organic
rich material — ‘carbonaceous’ and ’peat’
These authors prefer to define ’peat’ materials
as having 75 % or more organic content (by a
standard loss on ignition technique), ‘car-
bonaceous’ as having 25 to 75 % organic, and
‘mineral’ as having less than 25 % organic.
These definitions suggest that one should be
careful in using the terms ’peatland’ and
‘organic terrain, and that the latter is the
broader concept encompassing both peat and
carbonaceous deposits. In boreal regions,
though, probably the majority of organic mat-
ter accumulation is peat, and it may make lit-
tle difference if one uses peatland or organic
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terrain since they will in practice be almost
equivalent.

An important contribution by the Ontario
Site System is the moisture regime classifica-
tion (Ontario Institute of Pedology 1978, Pier-
point 1978, Jones et al. 1983b). Moisture
regime consists of 11 classes, grouped into 4
main moisture classes: dry (@); fresh (1, 2 and
3); moist (4, 5 and 6); and wet (7, 8 and 9).
These classes have been recently defined in
table form, in terms of soil texture and depth
to mottles or to gley horizon in the soil profile
(Ontario Institute of Pedology 1978, Jones et
al. 1983b). In addition, the limit between
mineral and organic soil, 40 cm of organic, has
been chosen (Jones et al. 1983b) to separate
moist (less than 40 cm) from wet (equal to or
greater than 40 cm). Hence all organic soils are
categorized as wet, and all mineral soils as
moist, fresh or dry. This convention may not
be too accurate in some cases. Certain organic
soils may actually be moist or fresh, and cer-
tain mineral soils may actually be quite wet
with water level close to or at the surface.
Hence, the moisture regime system is the
weakest in the wet organic and very moist
transitional sites, and it differs with the defini-
tion of wetlands used by Tarnocai (1980). It
may in fact be better to apply another system
of moisture classification to wetlands based on
the relative proportions of the hummock (dry),
intermediate (moist), and flark (wet) levels
(e.g., Eurola, Hicks, and Kaakinen 1984).

Fig. 2. A typical topographic sequence in the Clay Belt in
the eastern mid-boreal, showing a clay ridge covered by
trembling aspen (left) grading into black spruce on
organic soil (right).

Kuva 2. Tyypillinen ndkymd Clay Belt -alueen itdisestd
keski-boreaalisesta osasta. Vasemmalla savikolla kasvava
haavikko (Populus tremuloides) vaihettuu oikeanpuolei-
seen eloperdiselld maalla kasvavaan mustakuusikkoon
(Picea mariana).

FOREST ECOSYSTEM CLASSIFICATION

The most important recent classification
work in Ontario for forestry is the Forest
Ecosystem Classification (FEC) for the Clay
Belt in the mid-boreal of eastern Ontario (Pier-
point 1981, Jeglum et al. 1983a, Jones et al.
1983a, 1983b, Jones 1984, Pierpoint et al.
1984). The purpose of this work was to provide
a practical forest site classification for forest
management in the Clay Belt. The classifica-
tion encompassed both uplands and forested
peatlands, represented in Figures 1 and 2.

The program was aimed specifically at the
forest manager, and was carried out at the re-
quest of and in cooperation with the Northern
Region of the Ministry of Natural Resources.
The main requirements defined by this agency
were that the classification serve current pur-
poses and needs of practical field forestry, em-
phasizing regeneration silviculture; that it be
simple and rapid to apply in the field; and that
it consist of a limited number, e.g. 10 to 15,
practical management-orientated groups. Ear-
ly in the program, a thorough survey was con-
ducted among all practicing foresters in the
Clay Belt to determine their perceived needs
and requirements, and what they felt to be im-
portantsite factors and types. It was determined
that managers were most interested in infor-
mation pertaining to regeneration silviculture.
They wanted the classification to help them to
make decisions such as the appropriate cutting
system, the most desirable season of harvest,
the most suitable site preparation method
following harvesting, the most suitable species
and type of stock per type, the potential for us-
ing natural regeneration systems, anticipated
tending requirements, and so on.

The classification was based on 250 forested
stand samples, located on both mineral and
organic soils, sampled intensively for vegeta-
tion, soils and site, less intensively for forest
composition and growth. A TWINSPAN
analysis (Hill 1979b) of the vegetation, using
presence and absence only, was used to derive
23 vegetation types (VTs). Soils and site data
were analyzed in various ways. Discriminant
analyses were done for subsets of stands on
mineral soil and organic soil. TWINSPAN was
also used to derive a classification of 14 soil
types (ST3), but this was not an essential part
of the classification.

It was decided at this point to merge the
vegetational and site type data. Twenty-three
VTs were too many for the practical opera-
tional groups. Hence, some of the VTs were



combined if they had similar soils and vegeta-
tion. In other cases V'Ts were divided into two
or sometimes three units, based on the selec-
tion of important boundaries of soil or site
features found to be important in the discrimi-
nant analysis, important to some aspect of
forest management, and easy to recognize in
the field. In this way, 14 operational groups
{OGs), two of which are rather poor and often
unmerchantable, were recognized.

The classification features a key which can
be used to key out a site in the field rapidly to
one of the 23 VTs, and then to one of the 14
OGs. It is cautioned that the key should be ap-
plied only in forested sites in the Clay Belt; it
may not be valid outside this biogeoclimatic
area. It is also cautioned that the key does not
always work optimally in its dichotomous
splits, and there are misclassifications at cer-
tain levels of the divisions, particularly the
higher level ones. Three reasons account for
this: (1) To make it easy for the field man to use
the key, only a maximum of seven species were
allowed at any one division. (2) Only
presencefabsence data was used. (3) The data
contained much heterogeneity, because it was
for the whole range of upland and lowland
forests. It is advised that after a VT has been
keyed out, the actual stand be compared with
the description for the type in the guide (Jones
et al. 1983b) to check whether it fits.
Nonetheless, the key does give a tool for iden-
tifying VT8 and OGs, rapidly and relatively ac-
curately, in the field. The main strength is that
it gives the same identification no matter who
uses it, so long as the user can identify all the
diagnostic plant species and the diagnostic site
features.

The OGs, VTs and STs have been described
for some key vegetation and soil properties
(Jones et al. 1983b). One of the methods for
portraying variation of many of these proper-
ties was the DECORANA ordination (Hill
1979a). In this work it was the vegetational
types which were ordinated. Schematic lines
were drawn on the resulting two-dimensional
ordination to show the grouping of types into
OGs. Lines often passed through VT§, and this
was because the soil boundaries that were used
to separate OGs often subdivided the V5.

One of the main boundaries chosen to sub-
divide VTs was the 40 cm depth of organic
material (e.g., see Fig. 2). The VT8 with less
than 40 ¢cm of organic, and on moist soils tran-
sitional between organic and fresh mineral soil
sites, were grouped (Jones et al. 1983b) into
one of three OGs:

1. OGS8 Feathermoss-sphagnum "Black
spruce-feathermoss Sphagnum on moist fine
loamy-clayey soil with 20 to 39 cm organic
matter? (see Fig. 3)

2. OG9 Conifer-herb/moss rich -- "Conifer
mixed-herb rich on moist fine loamy-clayey. ~
3. OG10 Hardwood-alnus (Alnus rugosa) -
"Hardwood-A/nus-herb rich on moist fine
loamy-clayey soils with thick black organic-
mineral forest humus’”

These units correspond to a sequence of in-
creasing fertility, approximately the horizontal
line of variation in moist forest across the top
of Figure 1. They are roughly comparable, at
least in the moistest levels (moisture class 6) to
the KgR, RhKgK and LhK types of the Fin-
nish system (Heikurainen and Pakarinen
1982).

The types with equal or greater than 40 cm

depth of organic matter were in one of four
OGs:
1. OG14 Chamaedaphne -- "Black spruce-Cha-
maedaphne on wet poorly decomposed organ-
ic soil with thick surface fibric horizon? (see
Fig. 4)

Fig. 3. 0G8, FEATHERMOSS-SPHAGNUM, one of the
more common transitional types in the Clay Belt, which
has between 20 and 40 cm of organic.

Kuva 3. OG8 (seindsammal — rahkasammal), yksi
yleisimmistd vaihettumistyypeistd Clay Belt -alueella.
Orgaanisen kerroksen paksuus 20—40 cm.
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Fig. 4. Low shrub treed bog, one of the types included in
0Gl14, CHAMAEDAPHNE, which is on 40 cm or more
of organic.

Kuva 4. Vaiverorime — eriis OG14 sisdllytetty suotyyppi.
Orgaanisen kerroksen paksuus yli 40 cm.

2. OG11 Ledum -- "Black spruce-Ledum on wet
moderately decomposed organic soil with
thick surface fibric horizon?” (see Fig. 5)

3. OGI12 Alnus-herb poor -- "Black spruce-A/-
nus herb poor on wet moderately decomposed
organic soil with thick surface fibric horizon”
4. OGI13 Alnus-herb rich - "Black spruce
andor white cedar (Thuja occidentalis)
ltamarack (Larix laricina)-Alnus- herb rich on
wet well decomposed organic soil with thin
surface fibric horizon” (Jones et al. 1983b)
(Fig. 6)

These units correspond to the horizontal
line of variation from treed bog to conifer
swamp in Figure 1. They correlate with in-
creasing fertility and are roughly comparable
to the RaR, IR, KR, MK, RhK sequence of
types of Heikurainen and Pakarinen (1982).

In the FEC data, no thicket swamps were

sampled, even though they could be a produc-

tive type if they were drained and forested. As
well, the FEC data contained some stands that
could be regarded as treed fen (see Fig. 1).
These fens, some of which were moderately
rich, combined with treed bog types in the
TWINSPAN classification, to make up OG14
(Jones et al. 1983b). Hence, the key to OGl14
contains several indicators of moderately rich

Fig. 5. OGI1, LEDUM swamp, which is on 40 cm or more
of organic.

Kuva 5. OGll — suopursurdme — orgaanisen kerroksen
paksuus yli 40 cm.

Fig. 6. 0G13, ALNUS-HERB RICH swamp, which is on
40 cm or more of organic.

Kuva 6. OGI3, suomalaista ravinteista nevakorpea
vastaava suotyyppi (Alnus-Herb rich), jossa orgaanisen
kerroksen paksuus yli 40 cm.

and poor fen conditions as well as poor treed
bog species. This should be corrected, because
moderately rich fens are more fertile than
bogs, and warrant separation for forestry pur-
poses.

Another problem with the FEC classifica-
tion is that the VTs were made up of both
mineral soil and peatland site types, in the VT§



that split at the artificial limit of 40 cm of
peat. This makes it difficult to understand the
vegetational variation specifically within the
organic soil segment.

Recently, I have combined the FEC organic
soil data set with additional stands from other
surveys in the Clay Belt. An analysis has been
done of the wooded segment. This consisted of
95 stands which had more than 30 % cover of
woody vegetation over 2 m tall. This criteria
was chosen to delimit the ‘drier’ forested seg-
ment, to be comparable to the forested seg-
ment of the Finnish classification. A
TWINSPAN classification (Hill 1979b) and
DECORANA ordination (Hill 1979a) were
done with standard default options.

A thorough description of the results is not
in the scope of this paper. However, the orien-
tation of the main units are portrayed in the
DECORANA ordinaton (Figure 7). Across the
top from left to right is the low shrub treed bog
type of OGl14, OG1l1, OGl2, and OG13. The
bottom sequence from left to right again
begins with low shrub treed bog, and pro-
gresses in the following sequence:

1. Species poor treed fen (in OGl4 of the
original FEC key).

2. Species rich treed fen (in OGl4 of the
original FEC key).

3. Thicket and Larix/A/nus swamp (not sampl-
ed in the FEC data, but keying out to OG13
or OGI2).

These units correspond to a sequence of in-
creasing floristic richness in the Finnish
system from ombrotrophic to eutrophic. It is
difficult to say without more detailed
classification of the Ontario material what
vegetational types may be comparable in the
Finnish system.

Some mean values for black spruce growth
and site conditions are given for the main units
of wooded peatlands (Table 1). The sequence
of main swamp units from poor to rich shows,
in general, increasing nutrient regime as in-
dicated by increasing water pH, moist peat
pH, and water calcium, and decreasing depth
of the fibric layer (von Post 1 to 4). Site index
increases in the same way. The sequence of
treed fen to thicket shows similar trends.
Although depth to groundwater is a very
crude measure, being taken only at the time of
sampling and representing the ‘average depth,
nonetheless the top sequence has generally
deeper depths than the bottom sequence.

Some quantitative values for selected
species are presented for the main units in
Table 2. In both the swamp and the treed fen-
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Fig. 7. A DECORANA ordination of the main vegetation
types of wooded peatlands in the Clay Belt.

Kuva 7. Clay Belt -alueen metsdisten suotyyppien pddryh-
mien DECORANA-ordinaatio.

thicket sequence the mean number of species
increases from species poor to species rich
types. The species distribution patterns show a
similar species rich condition, with many of
the same preferential species, in Alnus-herb
rich and in species rich treed fen. The analysis
also showed floristic and quantitative dif-
ferences between the main units — swamp,
treed fen and treed bog.

The plan for the future is to more
thoroughly characterize the wooded segment,
the semiwooded segment, and the open
wetlands in the Clay Belt. Similar detailed
study of wetlands will be undertaken in other
ecological regions. Already, a new FEC pro-
gram has been initiated in the North Central
Region of Ontario (Sims and Wickware 1984),
and this will again include forested peatlands.

SILVICULTURAL APPLICATIONS OF
THE PEATLAND SITE TYPES

The status of peatland forestry in Ontario
has been more thoroughly considered
elsewhere (Haavisto 1979, Jeglum et al. 1983).
In this section I will consider recent applica-
tions using the FEC organic soil and transi-
tional site OGs.

The OGs and VI8 of FEC have been
available for forestry use for about two years,
and they have been already been used as the
basis for classification in other inventory and
research work. Thusfar, the FEC hasbeen used
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Table 1. Mean values® for some black spruce growth and site measures — main units of wooded peatlands.

Taulukko 1. Muutamia keskimddrdisid metsdisten soiden pddryhmien kasvualustan tunnuksia ja mustakuusen kasvu-

lukuja.
SWAMP SEQUENCE TREED FEN — THICKET
Poor Rich  Poor Rich
FEC OG No.: 0Gl4 0Gll 0GI2 0Gl13 0G4 0Gl14 —
Name: Low Ledum  Alnus-  Alnus- Herb- Herb- Alnus
Shrub Herb Herb- Poor Rich Thicket,
Treed Poor Rich Treed Treed Larix/Alnus
Bog® Fen® Fen®
No. of plots 4 23 18 28 3 8 11
Site index, 50 years (m)° 2.0 39 5.1 4.9 2.0 4.7 5.8
Mean depth to ground-
water (cm) 36 32 23 28 23 22 17
pH, groundwater 3.8 5.4 5.3 6.4 5.7 5.6 5.6
pH, moist-peat 3.4 4.] 4.6 6.2 5.2 4.5 5.0
Calcium, groundwater (mg/l) 4.1 10.8 6.9 16.8 5.7 1.7 6.8
Depth of surface fibric
(von Post 1—4) (cm) 22 15 16 9 — 13 —

2 The means are all winsorized and represent the shortest, most reliable confidence interval (Dixon and Turkey 1968).
®In the original FEC analysis, these types were all included in OGI14, Chamaedaphne.

¢ Obtained using the formula of Payandeh (1978).

mainly at the OG level, much less at the VT
or ST levels. However, the VIS could become
more important in making decisions regarding
seedbed, potential competition and finer
distinctions of fertility.

The most important use of FEC is that it
has provided a new language which people can
use to reliably convey information about
results of certain treatments, either opera-
tional or research. Now when a forester talks
about planting paperpots on ’lowlands’ he can
be more precise and define what OG. The
FEC program included numerous training ses-
sions, so now most foresters are quite clear
about the concept for various sites. Further-
more, the field guide (Jones et al. 1983b) gives
rather detailed keys and descriptions as aids for
identifying the OGs.

Foresters from both government and private
industry, as well as researchers, attended train-
ing sessions. It is encouraging that some of the
forestry companies that are entering into the
new Forest Management Agreements with the
province of Ontario are using the FEC OGs in
their schedules for silvicultural prescriptions.
Individual OMNR Districts are also develop-
ing and refining prescriptions.

A committee has been established for the
Northern Region to develop silvicultural
guidelines for the OGs. These guidelines
should be useful for general improvement of

prescriptions, and for orientating new foresters
to generally agreed upon practices. Hence ex-
perience is passed on and not lost when
foresters move out of regions.

Even though the foresters were most in-
terested in having the classification for pur-
poses of regeneration silviculture, the FEC
OGs have also provided a framework for in-
dicating relative productivity. This is shown by
the mean black spruce site indices for the treed
bog-swamp and treed bog-treed fen-thicket se-
quence (Table 1). It is clear therefore that the
OGs also have relationships to black spruce
productivity, which in turn is determined by
underlying gradients of soil nutrient regime.
However, undoubtedly the mean site indices
would be higher if excess moisture were remov-
ed by forest drainage.

Other interpretations have been applied to
the FEC. A recent publication provides
prescribed burn guidelines according to the
OGs (Wearn et al. 1983). It is known generally
that certain of the OGs have more advance
growth than others. Data from the FEC
survey (Groot 1984) revealed that stocking of
black spruce advance growth average 60 % or
more for OG8, OG11, and OG14, and levels of
40 to 60 % were attained in OGI2 and OG13.

(Note: *Stocking’ is the percentage occurrence of seedling
or sapling size black spruce in 2 m x 2 m quadrats, a com-
mon method for assessing regeneration in Canada.)




Table 2. Some species measures in the main units of wooded peatlands. Mean cover percent, followed by constancy in

scale |—10 (in brackets). + < 0.5 %.

Taulukko 2. Muutamia metsdisten suotyyppiryhmien kasvilajeja. Prosenttinen keskimddrdiinen peittdvyys ja konstanssi

(1—10. suluissa) on esitetty lajeittain. + < 0.5 %.

SWAMP SEQUENCE

TREED FEN — THICKET

Poor Rich Poor Rich
Low Ledum Alnus- Alnus- Herb Herb Alnus
Shrub Herb Herb Poor Rich Thicket,
Treed Poor Rich Treed Treed Larix/
Bog Fen Fen Alnus
No. of plots 4 23 18 28 3 8 11
Mean no. species 20 25 31 47 23 44 41
Picea mariana 59(10) 57(10) 43(10) 35(10) 46(10) 43(9) 2(8)
Thuja occidentalis 0(0) +(1) 8(2) 25(4) 0(0) 0(0) 0(0)
Larix laricina 1(3) +(2) +(1) 3(3) 0(0) 11(5) 29(6)
Chamaedaphne calyculata 29(10) 3(7) 1(6) +(2) 22(10) %9) 4(6)
Ledum groenlandicum 35(10) 32(10) 8(10) 7(8) 22(10) 24(9) 2(8)
Alnus rugosa 0(0) 1(4) 21(9) 21(10) 2(10) 7(5) 71(10)
Lonicera villosa 0(0) +(2) +(3) 1(6) 0(0) 1(10) 1(7)
Salix pedicellaris 0(0) 0(0) 0(0) 0(0) 1(7) 1(8) +(2)
Calamagrostis canadensis 0(0) 0(0) +(1) 1(6) 0(0) 2(9) 6(7)
Potentilla palustris 0(0) 0(0) +(1) +(1) 0(0) 1(8) 1(7)
Linnaea borealis 0(0) +(4) 1(5) 1(9) 0(0) 1(5) 1(5)
Eriophorum spissum 1(5) 0(0) 0(0) 0(0) +(3) 0(0) 0(0)
Rubus pubescens 1(0) +(2) 1(3) 2(9) 0(0) 1(6) 11(10)
Sphagnum fuscum 22(10) 12(7) 1(3) 1(3) 3(3) 11(6) 0(0)
Sphagnum angustifolium 30(3) 1(4) 7(7) 2(2) 39(10) 43(9) 0(0)
Pleurozium schreberi 36(10) 37(10) 19(10) 16(10) 19(10) 6(9) 2(4)
Sphagnum girgensohnii 0(0) 10(5) 17(8) 7(5) 3(3) 5(6) 27(7)
Hylocomium splendens 0(0) 2(4) 1(7) 14(9) 0(0) 1(4) 0(0)

Of course this varies depending on stage of
stand development, density of the canopy,
stand basal area, amount of Sphagnum on the
forest floor, and other factors (Groot 1984). Ar-
nup (1984) has recently published on techni-
ques for mapping and interpreting the distribu-
tion of black spruce advance regeneration.

The OGs have important implications for
soil fragility, as this relates to season of
harvesting and site damage. An area of 5,000
ha of summer harvested cutover in the Clay
Belt was surveyed, using the FEC OGs
(McColm 1983). In this area 18 % was fresh
upland (OGs 6 and 7), 13 % transitional (OGs
8 to 10), and 69 % organic soil (OGIl to
0OG13). Over 40 % of the surveyed cutover
had been rendered ‘untreatable and
unregenerated mainly because of lowland site
damage. Site damage was attributed to the use
of inappropriate logging equipment during the
frost free season. (Another untreatable condi-
tion was where heavy residual hardwood was
left in highgraded stands.) Only 34 % of the
total cut was judged available for planting.

It was concluded that minimal considera-

tion was being given to site preparation and
forest renewal (McColm 1983). If significant
improvements are to be made, current logging
strategy, including road location, equipment
selection and season of harvest, must be
changed. Specific recommendations were
made for improvements.

Advance growth can be utilized by identify-
ing those sites that have enough of it in precut
inspections, and modifying harvesting pro-
cedures to preserve it. In the above survey, ap-
proximately 16 % of the cut was regenerating
naturally to acceptable conifer regeneration
(McColm 1983). It was felt that this could be
increased if sites were protected and if
modified harvesting were considered. Other
ways to preserve it are harvesting in winter,
full tree harvesting to minimize slash, and us-
ing low ground presure harvesting and skid-
ding machines. Some cutting has been tried to
simulate the horse logging strip thinning
method that yielded regenerated all-aged
stands. This type of careful logging to preserve
advance growth in combination with drainage
could become a viable method, but special
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machines and methods would have to be
developed. Most importantly there would have
to be changes in attitude and approach from
the large scale clearcutting which now
prevails.

INVENTORY AND REMOTE SENSING

Foresters are very interested in the develop-
ment of guidelines for recognizing wetland
(and upland) types on air photos (e.g. Jeglum
and Boissonneau 1977, Day 1983, Arnup
1984). If air photo interpretation can be in-
creased and field sampling decreased, costs
will decrease greatly. As well, areas difficult to
access could be mapped. One component in
the FEC program was to study the mapping of
the OGs in several study areas (Arnup 1984,
Wickware et al. 1984). As well, the OG types
have been mapped in various operational ac-
tivities such as timber cruises, precut inven-
tories, postcut inventories (e.g., Day 1983,
McColm 1983). The usual application is to use
the stand polygons already identified in the
Forest Resource Inventory maps (scale
1:15840). Stands are subsampled and points
classified on ground transects to the OG level.
Often a stand polygon may consist of more
than one OG, so a decision is made as to
which OG will best characterize it, consider-
ing the proportions of OGs and the limitations
on management options for the OGs
represented. Foresters often classify a stand ac-
cording to the OG with the most limiting con-
ditions (e.g. Day 1983). Wickware et al. (1984)
used TWINSPAN to classify mapped polygon

types, using as attributes the percentage of the
various FEC OGs represented in the polygons.
This approach has been useful to reveal what
types of groupings one can get in the stand
polygons. Arnup (1984) concludes that large
scale color photography shows promise for
evaluating site features related to predicting
advance growth stocking levels.

There is interest in extending the FEC to
map whole management units (Day 1983). If
this were done, it could provide a useful tool
for long range planning. With such a map one
could plan in more detail such things as
distribution of summer versus winter cut area,
planting stock requirements by species and
stock types, site preparation and tending re-
quirements, and budgeting, based on a much
better knowledge of the forest than was
previously the case. The FEC system was also
judged to hold potential for other planning ac-
tivities, such as locating roads and potential
gravel deposits (Day 1983). There has also
been discussion of the possibility of incor-
porating the FEC into the provincial Forest
Resource Inventory, for areas being reinven-
toried in the Northern Region. McColm
(1983) noted that roads are currently not
located with regard to specific sites.

Finally, recent work has focused on the in-
terpretation of forested peatland site types
from satellite imagery at the Ontario Centre
for Remote Sensing. This work holds potential
for recognition of categories of forest which
may be useful in the provincial inventory pro-
gram.
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METSATALOUDELLISEN SUOKASVUPAIKKALUOKITTELUN NYKYTILANNE
ONTARIOSSA

Havumetsivyohykkeeseen kuuluva osa Onta-
riota muistuttaa luonnonmaantieteeltidn —
mukaan lukien soiden runsaus — paljolti Suo-
mea. Ontarion havumetsivyohykkeessd vuo-
tuinen sademé&ird kasvaa lidnnestd itddn siir-
ryttdessd n. 500:sta 800 mm:iin. [lmasto on
kuitenkin jonkin verran mantereisempi Kuin
Suomessa. Tutkimustyo kasvupaikkojen luoki-
tuksen kehittdmiseksi metsidtalouden tarpeita
varten alkoi jo 1950-luvulla G. A. Hills’in joh-
dolla. Varhaisimmat suometsien kasvupaikka-
luokittelut ottivat ldhinnd huomioon vesita-
louden, mutta eivit juurikaan kiinnittidneet
huomiota trofiatasoihin tai kasvillisuusluok-
kiin. Pohjois-Ontariossa on tyoskennellyt usei-
ta pohjoismaisia tutkijoita, joiden ty6lld on ol-
lut oma vaikutuksensa nykyiseen suokasvu-
paikkojen luokitteluun.

Ontarion mirkien maiden ensimmaéisissid
luokitteluyrityksissd kdytettiin kasvillisuuden
fysiognomiaan ja lajien vallitsevuuteen perus-
tuvaa ldhestymistapaa. Tassd luokittelussa
pédédluokkia ovat “marsh” (tulvasuo tai -niitty),
“swamp” (minerotrofinen korpi tai rime), "fen”
(minerotrofinen suo, yleensi neva tai letto) ja
"bog” (ombrotrofinen suo, rime — neva). Ni-
mi padluokat ja erditd niiden alaluokkia on
kuvattu edafiseen malliin, jossa vaihtelusuun-
tina ovat toisaalta vesitalous ja toisaalta komp-
leksitekija ravinteisuus-tulvaisuus (Kuva 1).
Ko. luokittelua on kiytetty kuvattaessa tur-
peen ravinteisuutta, Hudson-lahden alangon
ekologisissa kartoituksissa, ilma- ja satelliitti-
kuvien tulkinnassa ja turvevarojen inventoin-
neissa.

Kanadassa erét tutkijat kdyttavit nimitys-
td “wetland” toiset taasen nimitysti “mire”
"Wetland” on késitteend jonkin verran laajem-
pi kuin "mire’, joka lahinné vastaa meikéldista
suo-késitettd. Kisilld olevassa artikkelissa tar-
kastellaan Kanadassa kédytossd olevia késitteitd
"peat” (turve), “peatland” (suo), “organic soil”
(orgaaninen maa), “organic terrain” (orgaani-

sen maa-aineksen peitossa oleva alue) ja “mois-
ture regime” (maan kosteusolot).

Metsidekosysteemien luokittelu (Forest Eco-
system Classification, FEC) -projekti on luo-
nut perustan markkinakelpoista puustoa kas-
vavien alueiden luokittelemiseksi kdytinnon
metsédtalouden tarpeita varten Ontarion Clay
Belt -alueella. Luokittelussa on muodostettu
14 kédytdnnon metsdtaloudessa kiytettavdd
ryhméé (Operational group), joista 3 edustaa
kosteita, ohutturpeisia (alle 40 cm) ja 4 orgaa-
nisen maan (organic soil, yli 40 cm) kasvupaik-
koja. Jatkotutkimuksissa on tarkennettu pii-
tyyppiryhmien "swamp’, "treed bog”, “treed fen”
ja “thicket” vilisid eroja. Niitd on lyhyesti
luonnehdittu kasvupaikkaindeksind (50 vuo-
den idlld), kasvupaikan tunnuksilla ja kasvilli-
suudella.

Mairkien maiden kasvupaikkaluokituksen
sovellutusaloja ovat:

— yhteisen kielen luominen metsdammatti-
miehille

— luokituksen luominen sekd ennen puunkor-
juuta ettd sen jdlkeen suoritettavia metsin-
inventointeja varten

— luoda systeemi kasvupaikan tuotoskyvyn,
sopivan uudistamismenetelmén, pintakas-
villisuuden mahdollisen kilpailun ja erilais-
ten korjuumenetelmien mahdollisesti ai-
heuttamien vahinkojen arvioimiseksi ja en-
nakoimiseksi

— parantaa paatoksentekoa silloin kun harki-
taan
— metsdautotien sijaintia
— korjuumenetelméi ja -koneita
— korjuuajankohtaa

— luoda pohjaa metsdnhoidollisia toimenpide-
ohjeita varten.

Mairkien maiden paityyppiryhmien tulkin-
ta- ja erottelumahdollisuuksia selvitetddn pe-
rinteisiltd ilmakuvilta ja satelliittikuvien tulos-
tuksista kdynnissa olevissa tutkimuksissa.



