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or generations, Canadians have _ hâps at any point. in our, history: Like -- . ` : 
. . . . . 

used peat .or .peat moss for a. : . . . other natural resource sectors, the harm 

variety of domestic applications . ~vesting of pleat moss around the .world 

F 

: 

In . the last ,fifty years in Canada , has .attracted the . interest of concerned ` =- 

the peat harvesting industry has emerged environmental groups in government and 

as a significant rural employer and user of the public . . 
, peatlarid.resources . _ . in early 1991, the .Canadian 

Peat, mainly derived from Sphagnum _ S,phagnum Peat Moss Association' . ExeCUtwe :SUmmar 
moss,'but. also . from teed And other sedge (CSPMA), the -New Brunswick _ 

deposits across .the .: nation, is marketed Dépârtmént of Natural ,Resources 

among many uses as a. soil supplement to . , :and Energy, . and the Secretariat' to .the 

.enhance-gardening and as. a soil base : North American Wetlands Conservation . 
for .greenhouse production . It is one . of ' : Council' (Canada), representing the coin-
nature's truly green products . Peat in vari- ' bined interests of industry, government . 

ous sizes of cqmprésse .d packages and And researchers., initiated the prpductioh . 
bàles .has bec:ome 'a . readily, available . : ,' of this report . It fôcùsés-on the-status of ' 

product: at oùr"local hardware and garden peat harvesting, and environmental. issues , 

centres. What would spring gardening be : . côncérning the use of péat and. peat .. ' , 

° like. without a .few bales of :peat moss to : 
' . .dig', into. . our flo.wérbeds or to plant with 
some new.shrubs Or . roses? However, 
consumers of peat . moss want ,to know-; 

moss . 
At present;. less, than 16 000 ha of 

Canada's- 111 million ha of, .peatlands . are ~ 

being ùsed ~for :peat or, peat moss harvest-' 

whéther . this important' soil additive is. ing. Thë majo.rity :of ,companiés involved 

being harvested and :applied-.in ways that in this industry, through their association 

protect the .,overall resource 'and the 
environment 

In 1990 ; 749`000 -metric, tonnes ; or : 

about 20 OQO OOO bales of 'peat were sold 
by Canadian prodùcers .This voluinè of 

the. CSYMA,, has, articulatect .a. policy tor 
ènvironmentally-sensitive ~peatland use 

and for site restoration or. reclamation 

after use . The industry, iin,âssoçiation 

' .with go.vérriniènt- and non-governmént 

peat hârvested ~each ̀y.èar is small in . ~ . interests, environmental groups; and iini- > 

comparison to the estimated, 50 million versities. is ~developing . â national peatlând-

tonnes: or more of peat that accumulate . . research strategy to promote awareness 

natizrally each, year in Canada . On à vol- . :of . peatland restoration technology and 

ume -basis, there are an estimated -three- ' information. On-going research, indicates 

trillion cubic metres .-of : peat deposits . in. that new and many existing sites will" 

Canada . This indicates that far more peat revert to functioning péatlands: with prop-

accumulates naturally. in the Canadian - ér . site management during and after use: : 

environment each year :than is harvested.. . . , Other older sites can also be reclaimed to . 

The total value of this _ market . now . valued agriçizlturâl, 'forestry, or wildlife 

exceeds $100 million annually . Our peat, habitat uses . 
regarded As_ among the .bést ;qùality peat ' . . It . is Very evident that Canadian peat 

in the world . . is sold to markets in the moss : harvesting is hot contributing to a 

Uriitèd States and Japan as: we ll as across 

' Canada : However, Canada has only a very 
small .share of the- world market account= 
ing for less than one percent of global . 
peat moss used . _ 

The need to protect natural resources: 

ând to ensure wise, sustainable use of the 
-environment is greater. today -thain ̀ per- 

decliné in, peatland fünctioris or values on 
a national or global scalé: There is 'room : : 
for. further growth of the industry, in a 
coopè.rative, consultative manner with . 
regulators and environmental .ïnterests 
.to ensure a balance between the needs 
of the environment., and sustainable 
development. - - 



Peatiands, covering over 11 1 million ha of Canada’s land and freshwater area (about 
12 percent of the surface area of the nation), comprise 90 percent of the 127 miliion ha 
of the wetlands across Canada. 

The volume of peat on Canadian wetlands is an esti- 
mated three d i ion  cubic metres, a major portion of the 
global peat resource. 

Most peatlands occur in the boreal zone of Cànada 
and are generally unaffected by agricultural, urban, 
ports/harbours, and industrial impacts. 

only a specific range of peatland forms have peat , 
and/or peat moss which is suitable for use in horticultur- 
al and other current applications. 

Peatlands support a complex mixture of ecological 
functions such as habitats for wildlife and other biologi- 
cal resources. 

String fen peatlands in Newfoundland. 
Horticultural peat and peat moss are valuable, 

environmentally friendly products used by millions of 
residents of North Arnerica for gardening, greenhouse 
and a variety of other applications. Peat moss is also now entering the marketplace in a 
range of other household and hygiene products. 

Over 50 miliion tonnes of peat are estimated to accumulate in the natural environ- 
ment each year in Canada, while current applications utilize, on average, from 700 O00 
to 800 O00 tonnes annuaiiy. 

Less than 0.02 percent (16 O00 ha) of Canada’s peatiand area is currentiy being used 
for horticuitural peat harvesting and related applications. At present, aimost no peat in 
Canada is used for fuel purposes. 

Total revenues for horticultural peat in 1990 exceeded CDN$ 90 million and 
provided employment for thousands of residents in rural areas of the nation. 

An integrated national inventory of peatland distribution and sites of regional or 
national significance does not exist in Canada, although detailed peatland data bases in 
portions of Canada are now in place, notably parts of the Prairie provinces, centrai and 
southem Ontario, southem Quebec, the Island of Newfoundland, and aii three Maritime 
provinces. 

. 

V 



' ture ; urbanization; industrial develop- 
ment,' water management projects, and-a 
.Variety . of related activities has made- wet . 
"land conservation an issue in many 
jurisdictions . Modification ôr' loss of wet= 
land ecosystems has been extensive in 

some regions. For example, over 70 'per- 
cent of the. wetlands in . the southern 
portions of thè central Prairies,, southern 
Ontario and the Frâser Lowland in British . 

Columbia have been ,converted to .other 
land uses . However, wetland -disturbance 

: has been minimal : in .lightly populated : . 
areas of Canada such as the boreal zone. 

Canada's peat-dominated, ecosystems 
are a; major component of .the lnation's 
total wetland resource base . In this ine several specific situations where. :peat- 

paper; the term "péatland" is used to 
refer to the 'peat-dominated 'Areas within 

. the total wetlarid resource of Canada . 
Peatlând resources_`arè utilized for many 

,. purposes including âgriçultui"é, forestry, 
peat extraction, arid wildlife habitat. . : 

Hence, this paper is about péatlands 

in .Canada. . It addresses what they are, 

how out peatland resources are, 
being used (in particular for 
horticultural. peat uses and for - :p:refac~.e 

. - Other peat. moss applications),' ., 
and what the environmental 
issues are that must . be ,addressed by 

`Canadians . The paper also examines what 

is being done to'ensure. the sustainable, 

wise use of our peatlands. 

-horticultural applications and péat moss 

are, harvested in several regions >Of 
Canada,:-Howevér, . most of the wetlands 
in southern Canada that the 
general pôpulatiôn is likély , 
to be familiar with are not ._.Intro duction . 
sullaDle IUr M15 . P 

Thick accumulations of ;suit- 
abje quality,peat, normally found only in 

: ~ certain. categories of peatlands such ".as 

bogs and fens, are .a basic :requirement_. . 
for peat harvesting interests : 

-The objective or.this paper .is :to 

examine the relationship between pe.at- . 
lands and the horticultural peat ;industry. 
The study provides an .evaluation of envi-., 
ro.rimental-and sustainable wise' use 

issues in a Canadian, context, .and pro- 
vides an international . perspective where . 
possible . Case studies are. used to: exam- 

land development . proposals have , 
undergone environmental assessments. 
The present ̀ status of peatland conservâ, 
tiôn in Canada is .reviewed and topics 
relating to sustainable -development with 

respect to the horticultural peat industry . 

are examined in greater detail . Partiâlly decomposed peat suitable for. 

here has been . incréased recog- 
nition of the value of wetland 
ecosystems . in recent years. 
Wetland loss due to agricul- 

_anadians need ând will continué, : 
to need peat ,and peatjands. : We 
cannot and should not halt use . 
altogether ; : though wise man- 

agement and intensive'use On selected 
sites must be encouraged ." . - , 

' So said my . colleague Barry Warner of : 

the University of Waterloo in côrrespon-,` . , 
dence 4bout this ..proposed -paper when it. 

was_ being. developed. - Of course Barry, is 

right. Unfortunately, Canadians are sur-

prisingly unaware of--our p.eâtlands and . 

the, opportunities Canada is . blessèd with ': 
in having . so in any peatlarids-present in 
this nation. 



A ccording to The Canadian 
Wetland Classification 
S'stem (National Wetlands 
Working Group 1987), the 

term "wetland" has a broad definition 
and is used to describe areas which are 
waterlogged all or most of the time. A 
"peatland" is a wetland on which exten- 
sive organic material has accumulated. 
The European terms "mire" and "moor" 

in the initial stages of wetiand devel- 
opment, where vegetation obtains its 
nutrients from soil and groundwater, a 
wetland is termed "minerotrophic". 
Common vegetation types in the swamp, 
marsh, and shallow open water classes 
include a variety of 
reeds, sedges, shrubs, and 
other species. Because 
there is a nutrient-rich Overview of 

have related meanings. Accumulation of 

physical conditions result in a rate of prck 

environment, a diverse 

typical. 
peat cm occm when climatic and other range of plant species is Canada's WeIlands 
duction (growth) of plant mate- 
rials such as mosses, reeds, or 
sedges which exceeds the rate 
of decomposition. About 90 per- 
cent of the wetlands @ Canada 
are classed as peatlands (Zoltai 
1979). The volume of peat 
present in these peatlands has 
been estimated by the National 
Research Council to be over 
three trillion cubic metres 
(Tarnocai 1984). 

Wetlands are dynamic eco- 
systems that continue to evolve 
and change over t h e .  Wetlands 
in Canada developed following 
the most recent retreat of giacial 
ice and are typically between 
5 O 0 0  and 10 000 years old. The 
rate at which wetlands evolve is 
controlled by a complex inter- 
action of climatic, biological, 
hydrologic and related factors. 

Wetland Development and Classification 

Wetlands are subdivided into five "class- 
es": bog, fen, swamp, m a h ,  and shaliow 
open water. Definitions of these terms 
and methods for wetland differentiation 
have been developed for Canada by-the 
National Wetlands Working Group (1987, 
1988). Each of the five classes can be fur- 
ther subdivided into various "forms" 
based on landscape, hydrological and 
other physical factors and "types" related 
to vegetation chamcteristics. 

Prairie pothole luetlands such as these in Alberta are one focus 
of wiùüqe habitat conservation programs. 

Accumulation of organic matter, in 
the form of peat, can occur under favour- 
able conditions. The rate of accumulation 
can be as much as one to two W e a r  
(10 to 20 cm per century) but generaliy 
may average from 0.6 to 0.7 mm/year in 
many Canadian peatlands. A minimum 
accumulation of 40 cm of peat is used to 
define the term peatland. As the peat 
layer accumulates, access to nutrients in 
the underlying soil is reduced and the 
vegetation must obtain its requirements 
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from groundwater seepage. The type of 
vegetation and the diversity of species 
tend to reflect this change in nutrient 
regime. Plants such as mosses (Sphagnum 
spp.) and sedges (Carex spp.) become 
common and the overall diversity of 
species becomes lower. ’Fhese conditions 
are frequently associated with the “fen” 
class of wetlands. 

The accumulation of peat in bogs can 
result in the surface of the wetiand being 
raised above the surrounding waters and 
mineral soils. The surface vegetation is 
then virtually unaffected by base cation- 
rich waters and it obtains nutrients pri- 
mariiy from precipitation. The wetland is 
termed “ombrotrophic” and inciudes 
species such as Sphagnum mosses and 
shrubs. The diversity of species tends to 
be low, presumably due to the acidic, low 
base catiQn environment. Such conditions 
are typical of the “bog” class of wetlands. 

Many peatland forms commonly 
expand in a lateral direction as well 
as having vertical accumulation. This 
process of “paludification” results in more 
land graduaily becoming part of the peat- 
land ecosystem. Natural activities such as 
beaver ponds can contribute to this 
process. Generalized cross-sections of a 
bog and fen are shown in Figure 1. In the 
case of the fen, base cation-rich ground- 
water percoiates through the system and 
influences the nature of the vegetation. In 
the bog illustration, a living surface layer 
(usuaily 10 to 20 cm thick) is underlain by 
an accumulation of weakly decomposed 
Sphagnum peat which formed in a bog 
environment, i.e. under ombrotrophic 
conditions. Underlying this is a layer of 
moderately decomposed Sphagnum peat 
which accumulated in a fen environment 
influenced by seepage of minerotrophic 
waters. The basal layer consists of highly 
decomposed sedge peats which accumu- 
lated in a fen and/or marsh environment. 
An open water phase may have been pre- 
sent in the centre of the basin during the 

Peat deposits in‘bogs can be metres deep. 
Pointe-Sapin, New Brunswick 

early stages of peatland development. 
Reconsfruction of the development histo- 
ry of a peatland can be achieved by an 
evaluation of peat cores to determine the 
stratigraphy of the accumulated peat. 

A detailed discussion of wetland clas- 
sification is presented in Wetlands of 
Canada (National Wetlands Working 
Group 1988). A brief summary of the 
major wetland classes is presented below. 

Bog 
An ombrotrophic peatland with the 
water table at or near the surface. 
Bogs may be treed or treeless. 
Vegetation species tend to show a 
limited diversity due to the acid, 
nutrient-poor environment with 
Sphagnum mosses and ericaceous 
shmbs common. 



Fen 
A minerotrophic peatland with the 
water table usualiy at or just above 
the surface. Vegetation may include 
sedges, grasses, reeds, brown moss- 
es, certain Sphagnum species, erica- 
ceous shrubs, and trees. 

A mineral wetland or peatland with 
standing or gently flowing waters 
occurring in pools or channels. The 
water table usualiy is at or near the 
surface. The vegetation is character- 
ized by a dense cover of deciduous 
or coniferous trees or shrubs, herbs, 
and some mosses. 

Swamp 

Marsh 
A mineral wetland that is periodicaily 
inundated by standing or slowly 
moving watefs. Surface water levels 
may fluctuate seasonally and Vary 
from fresh to highly saline. Vegeta- 
tion includes emergent sedges, grass 
es, rushes and reeds, which may 
have interspersed areas of open 
watér and aquatic plants. 

Shallow Open Water 
A mineral wetiand that is intermit- 
tently or permanently flooded and 
has open expanses of standing or 
flowing water. Shorelines, mud Bats, 
shailow lakes, ponds, pools, oxbows, 
channels and similar features are 
included in this class. Vegetation, 

. when present, consists of submerged 
and floating aquatic plant forms. 

FEN 

Lwend 

=go peat, highly 
decomposed 

I 

Çphagnum peat, ondecomposed ml 
I I I I I I I  

SpFgnum peat, partiaily decomposed 

P - Ptsclpitatlon 

A - Atmospheric dust 

S-Seepage 

N - SoUnw, of nutrients Living suriaca iryer 

Figure 1: Ceneralixed illustrations of bog and fen sbowing diflwences in 
morpboiogical deveiopment and sources of nutrient input. 

Source: Wells and Hiwonen (1988) 
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Distribution of Canadian Wetlands 

The distribution of wetlands is controiied 
by many factors including surface 
hydrology and the interaction of climatic 
and topographic factors. Table 1 lists 
Canada’s wetland occurrence on a pro- 
vincial basis and provides an overview of 
comparable peatland distribution. Major 
wetland or peatland inventory programs 
have been completed in severai regions 
of Canada including the Pacific estuaries, 
the southern Prairies, southern Ontario, 
southern and eastern Quebec, and the 
Atlantic Provinces excluding Labrador. 

Climatic and topographic factors also 
influence the type of wetland which 
occurs in a particular region. Twenty 
wetland regions, and a series of wetland 
subregions based upon climatic factors, 
are recognized in Canada (National 
Wetlands Working Group 1986). A 
detailed discussion of wetland distribu- 
tion and of the characteristics of the wet; 
lands in each wetland region is provided 
in Wetiands of Canada  (National 

Wetlands Working Group 1988). Figure 2 
iilustrates the location of the four boreal 
wetland regions (including High, Mid-, 
Low and Atlantic Boreal). Over 70 per- 

“Peatlands, covering over I I  1 million ha of 
Canada’s land and freshwater area comprise 

90percent of the 127 million ha of the 

wetlands across Canada.” 

Zoltai (1979) 

cent of Canada’s wetlands are estimated 
to occur within this zone. The majority of 
these are bog and fen ecosystems, and 
rnost of the peat harvesting operations are 
within these boundaries. 
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Peatlands dominate the iundscape in many boreal areas sucb as nortbwestern Ontario. 
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Communities in Canada that are the Focus of 
Peat Harvesting Operations and Employment 

Alberta: 
1 Athabasca 
2 Evansburg 
3 Mallaig 
4 SebaBeach 

Saskatchewan: 
5 Carrot River 

Manitoba: 
6 Elma 
7 Giroux 

Quebec: 
8 BaieComeau 
9 Escoumins 

10 Grondines 
11 La Baleine 
12 L'Ascension-de- 

Notre-Seigneur 
13 Lac-St-Jean 
14 L'île-Verte 
15 Pointe-Lebel 
16 Port Cartier 
17 Rivière-du-Loup 
18 Rivière-Ouelle 
19 St-Alexandre 
20 St-André 
21 Ste-Anne-de-la- 

Pointe-au-Père 
22 St-Arsène 
23 St-Bonaventure 

(Aduptrd f m m  Ruteuri 1989. 
und Prudhimrne 1990) 

24 St-Charles 
25 St-Eugène-de- 

L'Adrière 
26 St-Fabien 
27 St-Henri 
28 St-Ludger-de-Milot 
29 St-Modeste 
30 St-Paul-du-Nord 
31 St-Simon 
32 St-Ulric-de-Matane 
33 Senneterre 
34 Sept-îles 

New Brunswick: 
35 Baie Ste-Anne 
36 Escuminac . 
37 Pointe-Sapin 
38 Rexton 
39 Shippagan 
40 Tabusintac 

Prince Edward Island: 
41 Foxley River 
42 Portage 

Nova Çcotia: 
43 Berwick 

Newfoundiand: 
44 Bishops Falls 
45 Gander 

LEGEND 

BL LowBoreal 

BA Atlantic Boreal 

BH Higb Boreal 

Source: Modified from Nuti»nal Wetla&s Working Croup (1986) . 
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etlands and peatlands 
can  be  utilized for  a 
variety of purposes, but W these typically require 

the aiteration of their natural state. Some 
utilization involves the extraction of the 
peat layer whereas other uses are non- 
extractive. Agricultural use of peatlands is 
one type of nonextractive use. Develop- 
ments such as the Holland Marsh and 
Bradford Marsh in southern Ontario, 
and similar areas in British Columbia, 
southern Quebec, Newfoundland, New 
Brunswick and other regions, are used for 

, vegetable production, pastureland and 
related purposes. Rubec et al. (1988) 
have estimated the value of market gar- 
dening crops derived from peatlands 
exceeds $100 W o n  annuaily in Canada. 
Canada's wetlands are further estimated 
to provide in excess of $10 billion in eco- 
nomic benefits to Canadians each year. 

Peatland forestry is another  non- 
extract ive use. About 2 5  O00 ha of 
Canadian peatlands are now partially 
drained to facilitate forest operations. 
However ,  most of the  harvesting of 
timber from Canada's large expanse of 
forested peatiands is carried out in 
winter during frozen ground con- 
ditions, minimizing site impacts 
and facilitating use of appropriate 
machinery. Peatland drainage is 
used to  enhance tree growth in 
several European countries, but 
this is not  widely practised in 
Canada at present. Pilot peatland 

8 forestry developments in Alberta, 
northern Ontario, eastern Quebec, 
and Newfoundland are k i n g  used 
to evaluate peatland drainage as 
a forest management tool in 
Canadian conditions. 

A non-extractive use of wetlands and 
peatlands i s  the use of water control 
structures and other methods to enhance 
wetlands as waterfowl and wildlife habi- 
tat. This is extensively practised in several 
regions of the country. 
Ducks Unlimited Canada, 
for instance, in its 1990 
Annual Report notes that Wetland and 
in cooperation with land- 
ownefs and other govern- 
ment and non-government partners to 
enhance waterfowl and wetland values. 
Wetland enhancement and development 
are widely accepted as key elements in 
national and international programs to 
conserve and/or reestablish migratory 
waterfowl populations. One  of the  
world's most successful examples of sus- 
tainable development in action is the 
North American Waterfowl Management 
Plan. To date over 130 O00 ha of wetland 
and upland habitats have been secured or 
enhanced under this international pian 
(North American Wetlands Conservation 
Council Canada 1991, 1992). 

'11 

Water level control on managed wetlands in New Brunswick 
ensures sustained habitat for wildlife. 



On a global scale, development of Alberta, southern Saskatchewan, and east- 
peatlands for the purposes of peat ern Manitoba as well as in Nova 
extraction can be divided into two main Scotia, Prince Edward Island, and 
categories: (i) fuel’peat use, and (ii) horti- Newfoundland. Table 2 provides a sum- 
cultural peat and other peat 
moss applications. The use of 
peat as a fuel source is exten- 
sive in several European coun- 
tries including Finiand, Ireland, 
and the former Soviet Union. 
There was considerable interest 
in fuel peat development in 
Canada during the mid-1970s 
but actual production for this 
purpose has been minimal. To 
date, economic factors and the 
availability of other energy 
sources’ has not resulted in peat 
becoming an attractive energy 
product in Canada. Production 
of peat for horticultural and 
other non-fuel purposes, how- 
ever, has been undertaken in 
several regions of Canada. The 
section which follows pro- 
vides a detailed review of this 
industry. 

The Horticultural Peat lndustry 
in Canada 

In 1990, there were approximately 75 
operations in Canada which produced 
horticultural peat (Prud’homme 1990). 
About 90 percent of the production 
comes ‘from the combined operations of 
17 corporate groups Who currently fonn 
the Canadian Sphagnum Peat Moss 
Association (CSPMA). The location of 
principal production sites are shown on 
Figure 2. Some operations have been in 
production for over half a century. Peat 
production has occurred in each of the 
provinces at one t h e  or another. At pre- 
sent, the majority of the operations are 
located in southern and southeastern 
Quebec and eastern and northeastern 
New Brunswick. Peat production also 
occurs in western Canada in central 

Tractor-drawn vacuum machines are used to hantest driedpeat 
from production areas across Canada. 

mary compiled by Energy, Mines and 
Resources Canada of recent peat ship- 
ments by province. 

Figure 2 shows that peat production 
occurs primarily in the boreal wetland 
regions. Most of the operations are situat- 
ed in the Atlantic Boreal (BA) and the 
Low Boreal (BL) Wetland Regions. The 
bog class of wetland, which is character- 
istic of these wetland regions, is also the 
focus of horticultural peat developments 
in Canada. This reflects the demands of 
the marketplace for high quality peat 
products. Canadian Sphugnurn peat in 
1990 represented about 45 percent of the 
volume and about 85 percent of the dol- 
lar value of peat products purchased in 
the United States. Figure 3 shows that 
annual shipments of Canadian peat for 
the past five years have ranged from 
662 O 0 0  to 812 O 0 0  tonnes. . 



A weakly decomposed peat com- 
posed mainly of Sphugnum mosses is the 
preferred product for a horticultural peat peatla production Of hortic 
operation. This peat type is found in 
regions where the appropriate combina- 
tion of climatic and topographic factors 
have resulted in the development of bogs 
and fens. Thick layers of weakly decom- 
posed Sphugnum peat can accumulate 
when the right combination of factors 
exist. However, even when peat quality 
is acceptable, several other criteria must 
be met in order for a peat deposit to be . 

suitable for p duaion. There are many 
basic considerations in the selection of a 

peat: 
peat quality must meet market 
requirements: In Canada and the 
United States, the preferred com- 
position is a weakly decomposed' 

- Sphugnum peat with a minimal con- 
tent of shrubs or other vegetation 
types. For other markets, a mix with 
higher shriib and root content is 
preferred. 

. 

' 

. 

. 

Newfoundland 

"p" Preliminary 

"x" Confidential 
Nil ,'-M 

* lncludes "conidential" values 
not Iisted above. 



rn 

8 

rn 

8 

8 

the thickness of the high quality peat 
layer must be sufficient to warrant 
development. An average depth of 
two meters is generaiiy considered to 
be a minimum. 
the areal extent of the peatland 
should be large enough to warrant 
development. An area of 50 hectares 
is usuaiiy required, although smaller 
sites are occasionally devel- 
oped. 

the peatland must have a 
good potential for develop- 
ment of enhanced drainage. 

proximity to a transportation 
infrastructure (highways, 
truck availability), a low densi- 
ty of tree cover, availability 
of a labour force, access to 
electrical power, and similar 
factors are preferable. 

climatic factors must be suit- 
able for drying of the peat 
layer during the harvesting 
period (such as there being 
appropriate periods of con- 
secutive days without rain- 
fall). 

Once a peatland has been selected 

May to mid-September period. Production 
can be severely inhibited by abnormally 
wet spring or summer weather resulting 
in si@cant variation in annual produc- 
tion (as can be seen in Table 2). 

Most of the peat which is produced 
is sold in compressed bales for use in the 
horticultural and nursery industries and 
for domestic (household) consumption. 
Some peat is used for the production of 

1,000 r 

lg86 1987 1988 1989 1990 
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for development, surveying is carried out 
and a drainage pian is prepared. The high 
water holding capacity of the peat layer 
necessitates the use. of closely spaced 
ditches. A 20 m ditch spacing is common. 
The surface vegetation is removed follow- 
ing the completion of the ditching. The 
deposit is then ready for peat production. 

Production requires the use of the 
sun and wind to dry the surface peat 
layer. An uppermost layer is usuaily har- 
rowed, breaking capillary flow and 
enhancing the drying process. M e r  one 
to three days, the dry peat layer is then 
collected using large vacuum harvesters 
or other equipment. The peat is trans- 
ported to a processing facility for screen- 
ing and packaging. The main peat 
production season in Canada is the late 

Figure 3: Canadian Peat Sbipments 1986-1990 
Source: Prudhomme (1991) 

soil mixes by adding nutrients and other 
materials. Some peat is also used for com- 
pressed peat pots and, recently, surface 
layer peat mosses are being used for 
hygienic products. Feminine napkins 
încorporating Sphagnurn peat moss are 
presently being marketed. in Canada and 
the United States. 

In 1990, peat shipments in Canada 
were valued at $90 million (Prud'homme 
1 9 1 ) .  The industry employs the majority 
of its workers on a seasonai basis and pro 
vides the equivalent of 1 400 to 1 600 
person-years of direct employment annu- 
ally. It is also estimated that several thou- 
sand additional jobs in Canada and the 

I I  



United States are related to the shipping, 
trucking and handling of these peat prod- 
ucts. In many regions, such as rural 
Alberta, Quebec or New Brunswick, the 
peat industry is an important employer. 

On an international basis, Canada 
ranks third in the global production of 
horticuiturai peat, after the former Soviet 
Union and West Germany (Table 3). In 
1989, total world-wide production of 
peat for horticuitural, fuel and other pur- 
poses was about 194 rniiiion tonnes, of 
which only 13% was designated for fuel 
uses. About 93 percent of the total 1989 
world paat production was in the former 
Soviet Union. Less than oye percent of 
total world-wide peat production 
occurs in North America. Canada cur- 
rently accounts for about two-thirds 
(Prud’homme 1991) of North America’s 
production with about 700 O00 to 
800 O00 tonnes of peat harvested each 
year. 

Canadian production has been 
undergoing a steady growth over the 
past decade. The Ünited States continues 
to represent 80 to 90 percent of the 
export market for peat produced in 
Canada, while Japan consumes up to 
about 10 percent of Canadian exports 
with the remainder being sold to a vari- 
ety of other markets. About 10 percent 
of the total Canadian production of horti- 
cuiturai peat is sold on the domestic mar- 
ket. Peat produced in Canada is g raddy  
capturing an increased market share in 
the United States. in 1987, imports kom 

12 

Canada represented 35 percent of con- 
sumption, but this had risen to 44 per- 
cent by 1990 and continued growth is 
projected (Cantreli 1990, United States 
Department of the Interior 1991). Peat 
produced in the United States is generaüy 
classed as reed-sedge or Hypnum peat 
whereas the imports from Canada typicai- 
ly are a weakiy decomposed Spbagnum 
peat which has a higher market value per 
tonne. 

. .  
. -9 
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f 
Some bogs near urban centres are manuged 

for the production of market garden m p s  sucb 
as raspberries and vegetables, soutbern Manitoba. 



AGRICULNRAL USE (O00 TONNES) 

U.S.S.R. 

Hungary l 70 I 70 1 . 70 

Sweden 40 60 60 60 60 

Denmark 40 45 50 50 50 

Norway 30 30 30 30 30 

WORLDTOTAL . 
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evelopment of peatlahds for 
horticultural peat production 
involves several environmen- D tai issues of a genemi nature 

as well as more site-specific concerns. 
General issues include conservation of 
wetland functions including provision of 
wiidiife habitat. These also involve a site- 
specific component, but this is better 
evaluated in a regional context. Other fac- 
tors such as protection of rare or unusual 
species and release of stored carbon in 
relation to global warming should also be 
evaiuated as a sile-specific concern with- 
in a regional or global framework. 

Site-specific issues relating to individ- 
ual peatland developments include a vari- 
ety of management considerations. Water 
quality aspects such as suspended solid 
discharge and changes in water chem- 
istry, as well as water quantity factors 
such as h o f f  rates and flow attenuation 
also must be considered. Air quaiity con- 
siderations (i.e. dust control), and recla- 
mation/restoration issues also are of a 
more site-specific nature. 

General Issues 
Conservation of wetlands for their 
wildiife habitat and other ecological val- 
ues is an important issue. Wetland loss 
has become acute in some regions of 
Canada and has become a public con- 
cem. A diverse range of development fac- 
tors have resulted in this loss of wetlands. 
Figure 4 portrays data showing that agri- 

14 culture, urbanization, and industrial 
developments including port and harbour 
projects, have been the cause of the 
majority of the wetland loss in Canada 
since the nation was settled. Agricultural 
development, particularly in the Prairie 
regions of Canada, is the single greatest 
cause of Wetland loss in Canada. In com- 
parison, the horticultural peat indusiry 
has affected oniy a relatively small num- 
ber of wetlands relative to these impacts 
(Rubec, in press). 

Wetland loss due to urban, industrial, 
and agricultural development has been 
greatest in the marsh, swamp, and shal- 
low open water classes with only a rela- 
tively low percentage 
of bogs and fens 
affected by these fac- Environmental 
tors. This is because . 
the bog and fen 
wetland classes are Issues related to 
the less ammon wet- 

lands of Canada present in where areas Peat land Developmen 
settlement and devel- 
opment have occurred. Horticulniral peat 
developments, however, tend to mainly 
affect the bog wetland class and have 
minimal relationships with other wetland 
ciasses such as marshes and swamps. As 
previously discussed, horticultural peat . 
developments are primarily found on 
bogs within the boreal wetland regions. 
Due to the geographic location of these 
regions, many of the conservation issues 
of ‘greatest concern, i.e. agricultural 

, 

Resewoir Flooding 5% 

Forestry <0.02% 
Urban Expansion 6% 

* Peat Harvesting ~0.02% 

~Ports/Harbours3% . 
L Agricultural Impacts 85% 

* 
r 

L 

Figure 4: L a d  ~ i e  impacts on Gantadian wetiizmis since s e t t ~  
Sources: Rubec and McKechnie 1990; Rubec, in press. 
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drainage or infilling, ürbaniza n, and of vegetation and the common occur- 
industrial development, have atively rente of open wa In contrast, bogs 
little relationship to the ulturai peat tend to have a m 
industry. The peat ind to its low diversity of vegetation and limited 
concentration in certain geographic areas cover for waterfowl or other bird nesting 
of the nation such as the Prairie purposes. The number of waterfowi and . 

provinces, northeastern. New Brunswick wildlife species and the total wildiife pop- . 
and southeastern Quebec, is focusing its ulations in bogs ar 
attention on the effects of peat harvesting comparison to Othe 
in these areas. 

Nevertheless, the overall impacts of 
peatland development are not well docu- 
mented. Osborne (1982) discusses poten- 
tial impacts and presents a set of 
assessment guidelines developed by 
Environment Canada for peatland bevel- 
opments. A study by Clark&Whistler et 
al. (1984) provides a summas. of the 

as based on the premise that an 
" understanding of the structure and func- , 

tions of the peatland ecosystem was 
d to evaluate the significance of 
tial environmental impacts. The mineral soil ecosystems. However, a few 

report provides considerable de onthe species of small mammals, such as 
physical and biochemical pro tics of muskrat and beaver, and game species 
peat. The study concluded that potential such as caribou, moose and deer, utilize 
aquatic impacts arising from peatland peatland habitat. 0ther.species use peat- 
development relate to alt ion of the lands on seasonal basis ('EC Beak 

water quality, with subsequent direct or bird and mammal species that are known 
indirect effects on aquatic biota. An eval- to utilize peatlands include Whooping 
uation of the relative merits of wet and Crane, Trumpeter Swan, Piping Plover, 
dry peat mining techniques was included and the Wood bison. 
in the study. 'The study proposed a mod- A recent study (Gautreau-Daigle 
elling method for the prediction of 1990), evaluated natural peatlands 
impacts but noted that additional (domed bogs) and peat harvesting areas 
research was required to Fonfirm the in close proximity to each other in New 
validity of the model. Brunswick. Some use of bog ponds by 

waterfowl was observed but usage 
seemed to be primarily for staging'and 
migration with only limited brood-rear- 

portional .to the availability of open 
water. Little difference was noted 
between the natural and developed areas. 
Overail, wildlife use of the bogs was 
found to be low, probably due to the low 
vegetation productivity of the bog 

rticultural peat de 

found on bogs withi reai wetland regions. 

Many of the'wetland conservation issues of 

national concern have relativelry little relation- 
al h x a t u r e  on the topic. This ship'to the horticulturalpeat industpy- 

. a  

. hydrological regime and 

. 

is 

Wildlzye Habitat 

fowl nesting areas, iS another general 
wetland issue of concern. The swamp, 
marsh, and shallow open water wetlaqd 
classes are favoured habitat for most 
praterfowl and a wide range of other 
wiidlife species due to the diverse range 

. LOS of wildlife habitat, particularly water- ing. Usage appeared to. be directly pro- . 

. 

. .  



habitat. A related investigation of moose 
populations (Gautreau-Daigie 1990) indi- 
cated some usage occurred but a 
diflerence in population or activities was 
not observed between developed and 
undeveloped bogs. 

Vegetatfon anà Rare Plant Specfes 
Vegetation conservation, especially the 
protection of rare or endangered species, 
is also an issue relating to peatiand utiiiza- 
tion. The composition of the vegetation 
community is largely a function of wet- 
land class, in combination with factors 
such as ciimate and topography. The veg- 
etation comm.unity which occurs on a 
typical peatiand bog includes several 
species which are not common in miner- 
al soil ecosystems. For example, pitcher 
plants (Sarracenia spp.), butterworts 
(Pinguicula spp.) and sundews (Drosera 
spp.), which can al1 capture insects to 
provide nutrients, are considered unusual 
and unique in some areas marner 1992). 
Many of these species, however, are 
Widely distributed throughout Canada’s 
boreal wetland regions. The pitcher plant 
for example, whiie the provincial flower 
for the Province of Newfoundland and 
Labrador, is found across the entire bore- 
al zone of Canada. 

Rare orchids capture the eye in their 
occurrences in peatlands across the 
nation. Outside Edmonton, Alberta in the 
Wagner Bog Natural Area, 16 species of 
provincially or nationally rare orchids 
have been identified (Thormin 1982). 
Much work needs to be done to document 
the richness and variety of rare and endan- 
geted flora in ouï nation’s peatlands. 

The ability of unusual flora, such as 
the pitcher plant, to obtain nutrients 
from sources other than groundwater 
enables them to survive in the om- 
brotrophic and acid conditions that are 
found on bogs. They occupy an ecologi- 
cal niche that few other species are suit- 
ed to and ran be found on many bog 
ecosystems. 
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The vegetation types found on bogs 
tend to have fairly typicai associations of 
individual species which are well adapted 
to the conditions pre- 
sent on bogs. Some 
species, such as black 
spruce (Picea mari- 
ana) ,  can tolerate a 
wide range of condi- 
tions and also can be 
found in non-wetland 
environments. Other 
species can tolerate a 
relatively narrow range 
of conditions and are 
not typically found 
outside a bog environ- 
ment. While the devel- 
opment of a partiiuiar 
peatland can result in 
the loss of local habitat 
for certain species 
that occupy a nar- 
row ecological range, 
the relative level of 
impact which results 
can also be considered 
within a regional con- 

Ducks utilize wetlands as critical habitat 
tbrougbout mucb of soutbern Canada. 

text rather than just a site-specific basis. 
Development of the only remaining bog 
in a paqicular region must be viewed dif- 
ferentiy than the development of a bog in 
a region where the majority of the wet- 
lands are of the bog class and representa- 
tive and/or unique bog ecosystems have 
been earmarked or are secured for con- 
servation objectives. 

Otber Biobgfcal Resources 
Peatlands are also recognized as rich refu- 
gia for a wide range of other biological 
resources including invertebrate species. 
For example, the Biological Survey of 
Canada of the National Museums has 
organiwd a national peatland entomology 
project. This project is leading to.8 better 
understanding of the distribution and 
composition of the biodiversity of peat- 
lands beyond Our more obvious plants 



and animals or birds. Some of the species 
now being found in Canadian peatlands 
are new to science. The Wagner Bog in 
Alberta is one site where focused biologi- 
cal research is ongoing. 

Release of Carbon 
Carbon gases release due to peatland 
development is another environmental 
issue of concern. The accumulation of 
peat in a peatland is a function of the 
anaerobic environment, i.e. lack of ow- 
gen due to a high water table, which 
exists at the' site. Draining of the peatland 
lowers the water table and accelerates 
the decomposition process. As a result, 
carbon which is stored in the peat is 
released to the atmosphere as carbon 
dioxide. Release of carbon gases to the 
atmosphere, which is primarily due to 
the combustion of fossil fuels (including 
coal, Wood, peat, and petroleum prod- 
ucts), has been suggested as a cause 
of global warming (the "greenhouse" 
effect). 'In addition to combustion of fos 
si1 fuels, other sources of carbon also con- 
tribute to this process. These include the 
loss of peatland vegetation as a net car- 
bon accumulator through photosynthesis 
as Weil as the role of peatland waters in 
the carbon cycle. 

Gorham (1991)  assesses the impact 
of peatland development on the carbon 
cycle. The study indicates that, on a glob- 
al basis, combustion of peat as a fuel 
releases about three times the quantity of 
carbon as is released from drained peat- 
lands. Drained peatlands for fuel peat pru- 
duction represent a large percentage of 
the total area of developed peatlands on a 
global basis. The study also notes that the 
release of methane from undrained peat- 
lands has a greater impact than the com- 
bined total impact from areas used for 
peat combustion and other drainage. On 
the basis of this information, the current 
level of development of peatlands in 

Canada, for horticulnval peat production 
* or. other apptications, would not appear 
to impact significantly on the global car- 
bon cycle. 

The total volume of horticulturai peat 
shipped in Canada in 1990 was approxi- 
mately 749 O00 tonnes and was com- 
prised of about 50 percent water and 
50 percent dry peat (i.e. the quantity of 
bone dry peat was about 375 000 
tonnes). In comparison, the mean annuai 
rate of accumulation of dry peat and 
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Many rare and unusualpiants are 
found in boreai peatiands. 
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organic matter in boreal peatlands over 
the past 1 500. years, after compaction 
and losses by decomposition are figured 
in, was about O. 1 kg per square metre per 
year (Zoltai 1991) or about 1 tonne per 
hectare. While accumulation rates are 
Iower in many northern peatlands, the 
total annual accumulation on the 11 1 mil- 
lion hectares of peatland in Canada stül is 



substantially greater than the annual 
quantity of peat and peat moss harvested. 
if an average estimated peat accumulation 
figure of oniy 0.5 tonne per hectare per 
year can be assumed to be reasonable, 
the total peat volume accumulating in the 
natural environment in Canada would 
exceed 50 million tonnes each year. 

Site-specific Issues 

Site-specific issues relating to 

Physical parameters such as suspend- 
ed solids are a concern for a horticultural 
peat developrnent. Preparation and oper- 
ation of a bog results in the removal of 
surface vegetation. The exposed peat 
particles can be transported into the 
drainage system and leave the peatland. 
Sedimentation ponds are now being 
installed at many new horticultural peai 
developments as a means of controlling 
this situation. Design of the ponds must 

speatland development include a 
mhge of water management con- 
sideAtions which result from the 
development of a drainage sys- 
tem on the peatland. Water qual- 
ity factors including suspended 
solids and various chemical para- 
meters are an important con- 
Cern. The impact on the water 
flow regime must also be consid- 
ered including the runoff rate, 
attenuation of Peak flows, 
groundwater recharge, and sev- 
eral related parameters. Air quali- 
ty, due to  wind erosion of 
production areas and stockpiles, 
is ais0 a site-specific concern for 
horticultural peat developments. 
Reclamation and restoration of 
peatlands at the conclusion of 
harvesting is another issue that is 
receiving increased attention. 

Water Qualfty 
' 2 8  The potential effect on downstream 

aquatic ecosystems of drainage waters 
from developed peatlands is a significant 
environmental issue that has received 
considerable research interest. Several 
studies (Carpenter and Farmer 1981; 
Monenco Maritimes 1986; Shotyk 1986; 
Washburn and Gais 1982) have compiled 
data on this topic. Much of the work was . 
oriented toward fuel peat develop- 
ments but is generally applicable to horti- 
cultural operations. Both the physical and 
chemical quality of the water must be 
considered. 

Education fs a CtJticaZ component in understandhg the balance' 
C h e  neds for sustainable resoum use andpeatiand CO 

. .  

incorporate sufficient residence time to 
permit settling of solids during pedods of 
Peak rainfall. 

Chemical parameters, such as pH and 
a range of elements, are also a considera- 
tion in the operation of a peatland: These 
factors receive less emphasis because nat- 
ural drainage waters from bogs tend to 
already have a low pH. Dilution of 
drainage waters by receiving bodies mini- 
mizes the impact of these factors but 
short-term anomalous concentrations 
could occur during the initiai develop- 
ment of drainage sysfems when large 
quantities of water are being released. 



Responsible, environmentally-sensitive 
management. !of such site.s in the develop- . 
meiit phasé is :required. . . 

Runoff Quantity : 

at the .end of .,the production life,,, 
Canadian industry has. little direct experi-
ence .in' this field . In' countries such as 
Finland; Ireland and : Germany, peatlâind . 

The- amqunt of water discharged from ' a: 
developed peatland relative to, the 
amount discharged ,from : a natural Peat- 

. . "R6clamation"and "restoration" are now 
land has been a subject of increased inter- bécoming. imp0rtçint for péatland .management 
est. The establishment of an extensive . 
network of drainage ditches enhances. the f in this nation. 

opportunity. for precipitation to bé frans- . 
portéd off a peatlan.d . This would he 

expected to . result in a quicker rate .of, 
runoff in mineral soils but does.~no .t 
appear to bé the, case with peatlands. The . 
reduced water .level in, the peatland 
which .results from the, introduction of 
a :drainâge, system allows greater storage 
of water following â _ précipitatiori event. -
As a result, runoff peaks,;tend to be of a 
lower magnitude . from developed. peat-
lands rather than from natural, ùndis- 

` - reclamation has :received significantly 
greater attention. This . reflects ~ their long 
history of peatland use and :the more fre= 
quént .occurrence of peat deposits where - 
the reserves have been exhausted. Recent 
reviews .ôf the literature on reclamation 
are provided by Dâiglé et .al. :(1,988j and 

` -Nilsson -et: al. (1990) . 
There_ are several. :optiqxis for. peat- 

tu.rbed peatlands. Thè water stored iri the , - 
peat layer tends tô~ discharge .'over a peri- , 
od of -several days . Recent studies. of peat-.; . 
land hydrology have been conducted,. in 
-New . Brunswick (Genmrec 1991) and 
Néwfoundland (Northland . 

I 
Associates 

1989) . . . 

land réelamâtiôn: This includes the traris- . 
formatiori: ,of the, site into a new (but 
ecologically changed) functioning' wet-
land land providing valués ;such as waterfowl, 
habitat;.and`development of an agricultur-' 
al cropland or a forestry plantation 

Reclamation: and Restoration 

According to industry sources, only. about 
1 . 500 ha of peatland have been fully . 
hâivestéd for peat and/qr peat moss in . . 
Canada as ;yet . However; the, concepts of 
"reclamation" and~,"estôiâtion" are how 
-becoming impôrtant:.for peatland manage, 
mènt in this nation, "Reclamation" is 

- . focused oin,tlie after-use ôf.harvested 
peatland 'sites . "Restoration" :implies 
reestablishment of the site :âs .â peatland . 
with a functioning natural ecosystem.: 

with characteristics as close -as possible to 
pré-harvesting conditions . 

Reclamation. requirements for peat-_ 
land developments-.in Cânada have not'. :, 
been clearly .defined . With few peâtlands 

on-site: -

' Affqrestation of -depleted peatlands 
(also termed cut-over péâtlands) is .prâc- 
tised in many European countries with 
several techniques used . Most involve the: 
use: of the dràiriage systems left at th

. -

conclusion of peat harvesting . In some 
cases; a 30 to . 50 . cm (or more) layer of 
Peat is left on . the peatland fôr, afforesta= 
tion purposes . In other .cases,, deep 
ploüghing, is -carried out to blend the 
basal peat . .with, the underlying mineral 
soil . Fertilizer and. lime . may :also be 
applied to enhance tree growth- or 
increase the pH. _ $irimilar : teçliniques can 
be used :to develop .bioinass production . 
sites where .rapidly growing species such 
`as willow (5alix spp.) ; aldér (fllnus spp:), 
or cattail (Typhct spp.) can be .harvested`- . 
as a fuel source . 



Agricultural use of peatlands can also . 
be a viable .option for depleted péatlands. . 
Agricultural development . on :the organic 
soils .characteristic of peatlânds is com- 

required in the range. of 15 to 20 .years to ., 
: become fully reestablished . 

Several-factors influence the. nature. 
and , rate. ofrevegetation . The hydrologic 

mon in several parts of Canada, i.e, south- regime, at . the site ; nutrient status 
ern Ontario I .Southern Quebec and the (ômbrotrophic versus minerotrophic con-. 
Fraser Delta of southwestern British ditions), and proximity to other vegetaL . 
Columbia . Site preparation techniques, don for recolonizatioil all have significant 
equipment, and fertilization require- influence . . 
ments; for example, have : been refined 
through. experience . A variety of crops is, 
produced including carrots, cabbage, and 
onions . The technology used at these 
sites is likely to .be readily,transférable for : 
horticultural peatland-reclaniation . The 
existing . drainage system from peat har- 
vesting would facilitate agricialtural use . -
As .with most agricultural endeavours; 
climate and. growing season are major . 
factors in .the overall viability of ciop 
.production . 

. . . 

Establishment of waterfowl habitat is . 
also a peatland reclamation option in cèr-
tain circumstances , (Clarke-Whistler and 
Rowsell 1983). When configuration 
'Of the base of- the_ peatland is suitable, : the: 
drainage system -can bé, blocked .to create . 
ponds .or, lakes. Sites that have : been sub-
ject to wet mining techniques, which' 
ii 

Revegetatiôn of depleted péatlands with wet: ` 

land vegétâtion is à viable restoration ôptiôn . 

The hydrologic regime, is largely a: 
function` ôf the status of the peatland's'. 
drainage system . If the drainage system is 
-functional, ;thérë is a reduced water level . 
relative to natural conditions . The type of . _ 
vegetation, -as . well as the rate of . révege- , 
tation, reflects this situation . Species 
which prefer "wet" conditions are infre-
quent whereas species more tolerant of . ; 
"dry" conditions,tend to recolonize . The : 
method of peat, harvesting is also a factor- 

_ . 
(i :e . block-cut peatlands tend to have 

"I *A aiuiiy w a P1Vl.l .JJ111g iv%_auvii; wvuiu 

have good potential for this type of récla- . 
mation . Ponds established, during peat 
prôd.üction : at , â wet mining operation in . 
British Columbia (Garncross .1983) have 
beeii used for the creation of waterfowl 
nesting areas for example. - 

Revëgetâtiôn . of depleted peatlands 
with naturally occurring wetland vegeta-` 
tibn is a viable peatland r.estôratiôn . 

' option. A-study by Nilsson et W. (1990) 
presents several. case histories from east- : 
érn ..Cânadâ and- the -northeastern United 
States for liarvestèd . peatlands that were 
abandoned 'and' allowed to .naturally 
revegetate. The rate of revegetàtion was 
found to be as short as a few years on : 
minerotrophic sites : For large expanses of . 
ombrotrophic bogs, vegetation cover 

or peat ana pumpii 

ridges' of dry, pea t ~intersperséd with 
' moister areas) . The drainage -networks on 
peat harvesting sites are designed to., : 
','manage" the water. level in the peatland . 
This network can also be used to influ-, 
ernce the hydrologic' regime during 
restoration of the peatland . For example, , 
the. drainage System cari, be blocked to 
result in 'a higher moisture' level which.'. 
will . . influence the type : of plants that 
recOlonize : the Site . 

The nutrient stàtus,,ôf a .peatlând'is 
also a_ controlling factor ôn, thé rate of ; 
rèvégetation .and, on the type of species ., 
tliat< recolonizé a',sité . If a: site is ;-
ombrqtrop:hiç (nutrient-pom), plant` 
species -tolerant of these 1 conditions are 
the main recolonizing spécies. Overall , . 



species diversity tends to be low, as is the 
case in a n a t e  ombrotrophic peatland. 
On minerotrophic sites, herbaceous 
species tend to represent the initial phase 
of succession, followed by shrub and 
tree-dominated tommunities. Species 
diversity is higher and the vegetation 
tends to be more robust than that found 
under ombrotrophic conditions. Nutrient 
levels also COntml the rate of revegeta- 
tion. Fen sites typically revegetate in 
three to seven years. Ombrotrophic 
sites can take between one and 
two decades to revegetate in 
unmanaged locations. How- 
ever, liming to reduce soi1 
acidity accelerates revegetation. 
Nutrient amendments on 
ombrotrophic sites can result in 
revegetation of natyraiiy occur- 
ring species in less than five 
years (Nilsson et al. 1990). 

The availability of species 
for recolonization is also a fac- 
tor in the revegetation process. 
For some species, wind borne 
seeds enhance the recoloniza- 
tion process. Other species 
propagate by less mobile meth- 
ods. Transplants of rhizomes 
(root structures) could be con- 

Brunswick and Nova Scotia require that 
aU undertakings which involve more than 
two hectares of wetland must be regis- 
tered for review to determine whether a 
full environmentai assessment is required. 
Several recent cases in Canada have 
arisen where developments for horticul- 
tural peat production have undergone 
review. Canadians have also had the for- 
tune to learn from European experience. 
Examples from Canadian provinces and 
Europe are discussed below. 

sidered as a method of recolonization of 
some species. Transplants of “clumps” of 
shrubs and herbs also is a potential 
method of recolonization. In Germany, 
the retention of “strips” of natural vegeta- 
tion in the design of new peatland devel- 
opments has been suggested as a means 
to enhance the availability of plants for 
propagation. 

Case Studies 
Environmental regulations have under- 
gone substantial change in the past 
decade. Environmental impact assess- 
ments are now commonplace for peat- 
land devélopments in many provinces. 
For example, the Provinces of New 

Transplanting of rare and unusual species at 
Miscouche Bog, Prince Edward Island. 

Miscoucbe Bog, Prince E d w a r d  
Is land:  In 1990-1991, a proposa1 to 
develop the Miscouche Bog on western 
Prince Edward Island was reviewed 
under that province’s environmental 
assessment legislation. This site, the sin- 
gle largest bog in the province, is owned 
by the Acadian Land Purchase Trust. In 
1990, the Trust proposed economic 
development of the peat on this site. A 
provincial Environment Assessment Panel 
was established and public review was 
undertaken. The proposal entails provi- 
sion of 20 permanent and seasonal jobs 
and a $1.4 miilion development with an 
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expected, 20-year. production -périod ôf: . ._ Bürrington .Bog,. Nova-Scotia:., In'; 

100 000 standard peat bales per year . The - Nova Scotia, a proposal to develop 32 
site was identified by .the . International 
Biological Program over, 20 years ago as`a. 
peâtland of international significance and . 
is known for significant occurrence Of 
numerous unusual Plants considered . rare 
in_ Prince Edward Island*. Hence,, the 

hectares of a. 100-hectare, peatlând at 
Barrington was reviewed -tinder the 
provincial EnviropmentgI . Impact 

: Registration -Process . Peat extractionfor 
. . fuel .purposes was the intended utiliza-
tion . A study found that the thread leaved 

Island Nature Trüst, .a non-government . sundew (Drôséra . filifôrmis) grows on 
conservation .foundation; proposed . full . the peatland (and three other sites ;in the . . , 
protection of the area. . - area) arid that the proposed development 

In Febiuary ,1991, the Minister of ; would'éndanger :this plant . species (The 
Environment fôr the Proviince . had : 
received the Panel's recommendations 
and .ruled that .the development Proceed 
with the following conditions : . 

(i). allow time for the. scïentifiç . commu- 
nity to transplant-endangered' plants 
from the MiscouChe .site to other 
secured areas. 

(ii) the province compensate -the scien- ̀.-- " 
fied -as rëquiring ~ "protection" . in some 

tific community by acquisition. o 
states . However, the species is designated 

three other important , but smaner 
bogs: on the Island : Brae Harbour . 
Bog, St . Peter's Bog, and Wood 
Island Bog ; ,these .sites be turned, . . mined a full environmental imnact studv 

lông-term proteçtion and manage= 
ment . - 

Chronicle-Herâld- 1991).: As . a result, the ' 
Plant, Subcommittee of the -Committee on 
the Status of Endangered Wildlife -in 
Canada has added the plant°tô its éindan-
geréd spécies list: The Nova Sçotia occur- : 
rénçes .apparéntly are the most northerly 
~eported'-occùrrences of the plant . The 
plant is also' reported. to occur in . several . 
New England States and. has been ideriti- 

. "commôn'-' in, some Other United States . 
Gulf Coast states, The Nova Scotia' 
.Department, of .Envirônmënt .has deter- 

would be necessary, and . has -recommend- , 
ed the .proponent evaluate an alternate 
location : 

(iii) thë propônérit . Provide for and be ' 
committed to site. réstora.tion/recla- : Bull. Pasture Bog, New Brunswick: 

New Brunswick, any development 
: hésting to ̀ In . 

ma.tion aftër péât arv 
either â-natural . state .or ôné useablé. . 
.-for an appropriate, agricul.tural 
purpose.: ; . 

. Subsequently, in July 1991 the Island -
Nature Trust undertook a: plant, fëscue : 
mission at this bog. . .Sômë 50 students 
during . a three-.day period moved. over 
2. 000` fare or unusual plant's amid consid-. ; 
erablë television-atnd other media cover- . 

involving more than two hectares .of .wet-
land must .bé submitted for review under . 
provincial environmentaf impact 
;lëgislatiôin: A proposed development is 
reviewed and a decision is made as to ; 
whether a ̀ full environmental impact 
assessment would be required . A recent , 
Proposal for a horticultural peat develop-. . 
M.ent on- the Bull Pas.ture,,Bog- near 

:,Fredericton' has, undergone this. process: 
age: . The -provincé has since proceeded ̀ . . -and it has been determined .that` an énvi- 
with acquisition of the three designated . 
bogs for protection and the peàt .develop-
ment prôject is undérway: 

ronmëntal impact, assessment is required . : 
Draft "Terms of.Reference" have been 
prepared by the Department . of 
Environment and made available: for pub- 



lic review. The proponent must now 
complete an environmental assessment 
study before a decision can be made on 
approvai of the proposed development. 

A26erta: In Alberta, public hearings 
were held in 1990 to discuss a draft 
“Poiicy for Wetland Management in the 
Settled Area of Alberta.” A series of meet- 
ings, public open houses, written submis 
sions, and similar approaches were used 
to solicit input on a variety of manage- 
ment issues. Management of peatlands 
was one aspect of the discussions and 
severai issues were raised. These includ- 
ed the need to recognize the values of 
bogs and fens for purposes other than 
peat extraction and the need to incorpo- 
rate peatlands into the development of an 
overall provincial wetland management 
policy. 

Europe: In Britain, there has been an 
ongoing public debate over the continu- 
ing use of peatlands. Conservation groups 
and peat producers have engaged in a 
controversial media campaign to present 
their respective points of view. A national 
boycott of peat products has been pro- 
moted by a coalition of British environ- 
mental groups as one method for 
attracting public interest in this debate. 

In Ireland, the situation is less contro- 
versial but conservation requirements are 
receiving increased attention. The need 
to achieve a balance between develop- 
ment and conservation has been recog- 
nized by industry (Welsby 1990). Much of 
Ireland’s peat production for ,both fuel 
and horticultural purposes is adminis- 
tered by the National Peat Board (Bord Na 
Mona) and there is a statutory obligation 
to manage the peatlands in the best inter- 
est of the country. Non-government envi- 
ronmental organizations (in particular the 
Irish Peatland Conservation Council), 
Bord Na Mona, and the Irish Wildlife 
Service are working in a positive and 

cooperative manner to impiement a 
national peatland conservation program 
with defined targets and firm funding . 
proposals. 

. . .  

f 
? 
I 

Research onpeatland restoration and 
reclamation ecology atid tecbnology 

is essential to effective peatland 
management. 

In countries such as Germany and the . 
Netherlands there are few peatlands 
which have not been altered. In the 
Scandinavian countries and Finiand, cer- 
tain peatiand types are becoming scarce 
but mechanisms for protection are in 
place. Finiand, Sweden, and Norway riIl 
have peatland ecological reserve or Park 
programs established to ensure comple- 
tion of protected peatland networks in 
the next few years. 



he vast .peatland resource in . 
. Canada is not extensively . 

used . Only about 16 :000~ha 
(0 .02 percent), of the over 

. .111. million hectares (Table 1). of peatland . 
: 

in 
Canada are used for horticultural peat, 

or pear .moss applications . . Almost no 
peatlând area in Canada has .to, date been ' ; 

utilized for_.peat fuel applications . An- 
. additional 25 000 ha . have been drained : 

°. for forestry production arid a: further . 
undetermined area is used for forest har-
vesting (mâinly in winter for pulow0od). 

, . In comparison, it has been estimated that, , 
since the era when Canada was' first set 
fled, almost .20 millioni hectares :of wet-
lands have -been converted. to, other iand : 
uses through agricultural development, 
urbanization and a variety of other factors 
.(see Figure 4) . 

An in'veritory~ of protected peatlands 
and wetlands in .Canada is certainly 
-re quiréd : To date, there has ~not been a -
comprehensive--or systematic national 
compilation ôf, peatlands which are cur- ` 
rently `.`prôtected" .under some form of 
federal, . provincial or municipal legisla- : 
;tiori .or thr~ugh private sector land stew- . 
ards.hïp :initiatives . It is known that 
wetland ecosystems comprise about. eight . 

. percent of Canada's National Park system; 
for example, but regional or provincial 

excess of 5 000 hectares, has been :, 
secured, in Néw Brunswick for enhance-
ment as , waterfowl 
habitat . by Ducks : : . 
Unlimited Canada

. 
. Status of Peatland The Province has also 

conducted studies -to 
identify représentative : ;Conservction I1 1 .Canada . 

` . péatlands from each of 
thé . seven péatland: , 

. . 

zones in New Brtinswiçk . .The,se sites -are' ' 
` proposed for protection as. ecological 
reserves . ,

. . 
. . 

The Government of Canada ha,s 
announced the adoption of The Federal 
Policy on .Wetland . . Conservation 
(Government of Canada 1990, 1991). The 
objective., of this policy, perhaps the.first 
of its' kind by any nation in the world, is 
"to promote the conservation ofCanada's 
wetlands to sustain their ecological and . . 
socio-economic functions, now and in 

the future ." The policy outlines â series of 
"guiding. principles ." These" include . - - 
recognition that .on-going development. -
and research ; is fundamental to- the 
achievement of wetland conservation: In , 

"Canadian peat producers bavé a new role to : 

play ~- not only as pr6ducers -but as people 

responsible to the environment": . . . 
summaries or wetland and ':peatland con-
servation, plans are generally nori=éxistent. - 

Howevér, .in some areas, a réason.able_ 

balance between development and pro- 
- tection does exist. In eastern . New . 

4 . " . Brunswick, for example, raised bogs are 
used -for horticultural peat'production. 
About 3 OOO hectares of similar péâtlarids 
are within Kouchibouqüàc National Park. 
This "known" level of protected' peat-
'lands of the. same type can be compared 
to the approximately 4 000 héctares cur- 

` rently developed for peat production in . 
- New, Brunswick. About 11 000 hectares 

of peadand .in total ate owned or leased ., 
by the peat harvesting companies in New ' 
Brunswick. An additional .wetlând- area in 

` Gérry liood, Presidént ÇSPMA, 

. - addition, communication and education' 
programs to change the attitude and per- ., . 

ception of Canadians regarding wetlands 

are a vital preréquisite of wetland conser- . 

vatiqn . 
. 

One . of the seven strategies for imple- . . 

mèntirn.g this federal policy is the develop-
ment of inationât network of "secured 
wetlands of significance to Canadians". 
which represents the: foll range of wet- 



land functions and forms. The. attain- 
ment of this goal will require the cooper= 
atidn of provincial and municipal , 
governments, consérv~ftion groups and 
industry . As peatlands will be a vital 
component of such â network, the peat 
industry in Canada is a significant stake- 
holder in this concept: -Implementation 
of this strategy will involve the adoptiori 
of systematic national :and regional crité- . , . . j . . . . - . . . 

ria for identification and management of 
signifcari't' wetlands and peatlands.' The 

. federal policy also identifies : the key . 
roles industry and governments must 
take to .prômote bôth' res,éarch and sus- 
tainable wise use -,of wetland resources in 
Canada: 

The peat . industry in Canada is 
encouraging the development ,of peat- 
lands in accordance with environmental- 
ly . sound -prâctices . Gerry. .Hood, 
President of the CSPMA; in his opening 
address.to the Association's annual meet- 

ing . in .October 1991 ; noted that 
"Canadian peat producers have a new 
role :to .play -not only as producers but 
as people responsible to the environ- : 
meht." The Canadian Sphagnum Peat 

. Moss Association (CSPMA) has dévelôped 
a peatland development and reclamation 
policy which encourages immember 
companies . to . interact with . conservation 
groups and enhance public awareness of 
peatlaiid resôurces (CSPMA 1990). The 
Association is promoting guidelines: . for 
'peat production and for site reclamation. 

In February 1992, the CSPMA and . 
government agencies hosted. a national 
workshop ori peatland reclamation meth- 
ods and .guidelines . : Recommendations 
for fostering research and appropriate 
technologies in support of the implemen- 
tation of pea.tland reclamation and 
restoration, were developed (see below) . 
An Environmental Task Force,' as recom- 
mended, is now being implemented.. . 

PEATLAND RECZAMATION AND RESTORATION 

As a result of a February: 1992. National Peâtland Reclamation Workshop; the following.-
recommendations were developed. representing the consensus .of interested parties 
from,the .peat industry, researchers and government Agencies: ` . . 

. The Canadian . Sphagnurri Peat Moss Association. (CSPMt1), in consultation with ̀ 
other: stakeholders, should work with CSPMA member companies to assist them in 
effective .implerimentariôn of the CSPMA policy on Peâtland I)evelopment and 
Reclamation. . . . 

. ` Models :for bog reclamation and restoration should be déveloped and made avail-
Able. to, and shared Among, peat industry companies. 

: . A data base on :.peatland reclamation and restoration,, drawing on experience in . 
Canada and elsewhere, should be established . ' 

. . A peàtland reclamation and'restOratiori education kit and materials for use with 
peat industry employees should be developed., . 

. An Environmental Task Force should be set up with representatives of the industry, 
peat research *.agencies and groups, environmental interests and government . This Task 
Force should develop broad, guidelines. to the industry for site reclamation and restorâ= 
tion. And encourage developmént of appropriate technologies.. 
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anada's. vast wétl.and and peat-
land resources. are; gradually 
being subje.cted .to increased 
development pressures.. Wet- 

' Sité development guidelines ; to mini-
mize environmental. .effects are being : 
developed and implemented by the. peat 
industry: Reclamation and restbration .of. 

land conversion due to . urbanization, . peaxlands. after utilization 
industrial development, and agricultural ceases is 'being addressed- by 
practices has been substantial, exceeding the industry in consnltafiôn . summary 
20 million hectares since the early 1800s: with government , and env'i- 
The horticultural` peat industry in this . ronüientâl :groups: A national 
context has impacted only â minor:area -. task force:-involving industry, .university, 

, about 16.000 ha (0.02 percent) of all the government and einvirprimentâl . interests 

peatland in :Cariada . Peatlands developed. : is currently being established to :.coordi- . . . 

. for "horticultural purposes are..primârily : nate the implementation of peatland, 

situ âtied in the bôreal wetland regions and . reclamation and restoration research,., The 

` consist mainly of the bog wètlaiid :class . results. of recent research, for; example; . . 

Boréal . peàtlarnds will likely -be affected by . . : :indicate. that -many developed peatlarids 
forestry, hydroelectric .development, and . can be restored .to ecologically balanced 
ôther .prograrins . to a much mote signifi-.~ . systems in periods as - short as : five to' 

cant . extent than by any amount of horti- tw.enty years after horticultural peat 

cultural peatland development . in the . : . . production . However, much more. work : 

future (Rubec; in press) . .Because bogs ' needs to be done. Long-term manage -
are the main source of the Sphagnum ` .ment .ô ¬ peâtlands.nô longer used for-

peat preferred by the. peat industry, peat production is .being given. . priority . 
harvesting .has . had relatively little ;impact . Reclamation and restoration options are 

on the swamp,' marsh, and shallow opèn . being incorporated diiring .design and 

water wetland classes as these are less operational development of new,peat 
common wetland classes in the. boreal harvesting areas: - 

. wetland regions. : - ' Canada has extensive areas. of pèât 

' Several environmental Issues ̀ related- : lands in .a natural state and has the oppôr-
to peatland'dévelopment have been iden. tunity to select~ representative peatiânds 
tified . Géneral :issue.s include the need for . for conservation secureinent. This oppor- : . 

' conservation of flora, fauna and other . . tunity 'has . be ën lost` in most Europèàn . 

ecôlogiçal valüés or functions. The pôten-' .- countries where. peat production has: 

tial fôr .rëléasé of carbon -gasés .flue to been practised:' for long . periods, 

Canadian peat:harvesting is considered to . However,, evén' in Canada, . development 
be insignificant in relation to other ;uses pressures,are . high, in some regibris and., 

of carbon sources. such as the cômbus- , for certain wetland types. Cooperative 

tion of fossil fuel (i :e . coal, oil and natural 'efforts. on a long-term basis between. vari-

gas) ; and is unlikely to influence global oùs levels of government, conservation 

. warming At the present or ; pro jécfed lev- - : groups, and the peat industry willbe 

els of péatlând ; development _ in- Canada : required to 'attain . .a national network of 

On. a site-specific basis; the influence and 
mitigation of the effects of drainage,'of 
peatlands for peat production . on water 
quality and. flow regime are being 
addressed in :Canada through-existing. reg- 
ulatory .procedüres,and research . . 

secured wetlands :which represent the 
, full range of wetland functions ârid types 
including . the: many forms of, pèâtlânds.: . 
across the country. Through The' Federal' 
Policy o'7 Wetland: Conservation, a com-
>mitriment, to thé création of sùçh a net- t 
work. has been made by 

. 
the Government . 

of Canada (1291)~ . _ 



Current initiatives by the horticiiltur= . - : active partner in .wetlând conserv;ation 
al peat . industry . in Canada -indicate .a :, with ,governments and Other private sec- 
recognition by péât :prôduction compa-
nies of their rèsponsibilities and roles . 
"the willingness of the.:industry to be~.an 
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