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Foreword

The Ontario Peatland Inventory Project (1981-86) was a component of the Hydrocar 
bon Energy Resources Program (HERP) of the Ontario Geological Survey (OGS). It 
was designed to assess the energy and horticultural potential of peatlands in different 
regions of the Province and to provide data on different aspects of peatlands, in order 
to assist the Government of Ontario and other agencies in land use planning and 
disposition policies of the peatland resource.

During the course of the inventory, 16 large study areas were the focus of detailed 
and reconnaissance field investigations, remote-sensing studies and laboratory analy 
ses of peat materials. For each of the study areas, the results of the field investigations 
were released as an Open File Report by the OGS. A manual on laboratory methods 
has also been released as OGS Miscellaneous Paper 145; and three regional summa 
ries integrating the results of the peatland inventory have been released as Open File 
Reports and Miscellaneous Papers.

The field-work component of the project was performed by private consulting 
firms (one firm or group of firms for each area), based on a detailed project 
methodology established by the OGS. The 1984 field-work methods are presented 
here, describing all aspects of the field studies, techniques of mapping and profiling, 
and data presentation. Reliable, standardized peat and peatland resource estimates 
are a prerequisite of sound resource management, and these field-work specifications 
are being reported here as a contribution towards that objective.

V.G. Milne
Director
Ontario Geological Survey
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Abstract

Between 1982 and 1984, the Ontario Geological Survey conducted an inventory of 
peatlands in 16 study areas across the Province. Field investigations were performed 
by private-sector consulting firms, one firm (or group of firms) for each study area. 
Since many teams were involved in the field studies, it was necessary to formulate 
precise project specifications to attain comparability of the results between teams. 
Furthermore, a standardized approach was essential, since the Peatland Inventory 
Project was designed to integrate detailed and reconnaissance investigations of 
selected peatlands, laboratory analysis and remote sensing not only to provide site- 
specific estimates, but also for the extrapolation of these data to other peatlands, to 
enable overall regional estimates of the peat and peatland resources.

The first year's investigations (1982) were modelled on the New Brunswick and 
Finnish systems for the evaluation of peatland resources. Modifications of certain 
aspects of the field-inventory procedures were recommended and applied in the 
following years, to better fulfill the objectives and approach of the Project.

This report presents the 1984 field-work methods used for the field studies. It is 
intended to serve as a guide and complement to the other reports published for the 
Ontario Peatland Inventory Project, and to clarify the methodology by which the field 
data were collected, analyzed and reported. These methods may also serve individuals 
or organizations as a standard approach to future peatland inventories.

The field methods consider three aspects of the inventory: field work, mapping 
and profiling, and report writing. They include directions for both detailed and 
reconnaissance evaluations of the peat stratigraphy and peatland vegetation. All the 
pertinent data are recorded on a standard data record form, one form for each 
sampling point.

Mapping of the peatland vegetation, depth contours, and elevations is produced 
at 1:10 000 scale, so that maps can be overlaid to assist in data interpretation. The 
same principle is applied to humification and peat-type profiles, with a standard 
horizontal scale of 1:4000, and a vertical scale of 1:50.

It is recommended that the resulting inventory reports also be produced following 
a standard format. The Summary Volume contains the Abstract, Table of Contents, 
Introduction, Methodology, and Results and Conclusions. Subsequent volumes, as 
appendixes, contain the detailed and reconnaissance site information.

Riley, J.L. and Michaud, L. 1994. Ontario Peatland Inventory: Field-work methods; 
Ontario Geological Survey, Miscellaneous Paper 155, 62p.
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Resume

Entre 1982 et 1984, la Commission geologique de 1'Ontario a precede a un inventaire 
des terrains tourbeux a 1'interieur de six (6) zones d'etudes a travers la province. Les 
etudes de terrain ont etc menees par des firmes de consultants du secteur prive, une 
firme (ou un groupe de firmes) s'occupant de la meme zone d'etude. Comme plusieurs 
firmes etaient impliquees dans les etudes de terrain, on a juge necessaire de formuler 
des lignes directrices precises pour pouvoir comparer les resultats obtenus par les 
differentes equipes. En outre, il a fallu adopter une approche standardised, car le 
projet d'inventaire avail etc congu de fac,on a integrer les resultats d'etudes detaillees 
et de reconnaissance des terrains tourbeux choisis, des analyses de laboratoire et de 
teledetection. Eobjectif poursuivi etait non seulement de fournir des estimations 
propres au site, mais aussi d'appliquer ces memes donnees a d'autres terrains 
tourbeux de fagon a obtenir des estimations sur les ressources des terrains tourbeux 
qui seraient valables pour 1'ensemble de la region.

Les etudes menees pendant la premiere annee (1982) etaient conc,ues sur le 
modele des systemes devaluation des ressources en tourbe employes en Finlande et 
au Nouveau-Brunswick. Des modifications de certains aspects de 1'inventaire de 
terrain ont etc suggerees et appliquees par la suite, dans le but de mieux remplir les 
objectifs et d'optimiser la mise en oeuvre du projet.

Ce rapport presente les methodes employees sur le terrain au cours des travaux de 
1984. II a ete congu pour servir de guide et de complement aux autres rapports publics 
dans le cadre du projet d'inventaire des terrains tourbeux, de meme que pour clarifier 
la methodologie suivie dans le prelevement, 1'analyse et la diffusion des donnees 
recueillies sur le terrain.

Les methodes employees sur le terrain rendent compte de trois aspects de 
1'inventaire : le travail de terrain, la cartographic et la mise en profil, et la redaction du 
rapport. Elles comprennent les instructions pour les evaluations a la fois de la 
stratigraphic des formations tourbeuses et de la vegetation des terrains tourbeux. 
Toutes les donnees pertinentes sont reportees sur un formulaire standard d'enregis- 
trement des donnees (un formulaire par point de prelevement).

La cartographic de la vegetation des terrains tourbeux, des courbes de profon- 
deur et des elevations a ete realisee a 1'echelle de 1:100, de fagon que la superposition 
des cartes facilite leur interpretation. Le meme principe a ete applique aux profils 
d'humification et de types de tourbe, avec une echelle standard horizontale de 1:4 000 
et verticale de 1:50.

On recommande que les rapports d'inventaire soient toujours prepares suivant un 
format standard. Le tome sommaire contient un resume, une table des matieres, une 
introduction, une exploration de la methodologie, les resultats et conclusions. Les 
tomes subsequents contiennent, sous forme d'annexes, les renseignements detailles et 
de reconnaissance concernant le site lui-meme.

Riley, J.L. and Michaud, L. 1994. Ontario Peatland Inventory: Field-work methods; 
Ontario Geological Survey, Miscellaneous Paper 155, 62p.

Gette publication est disponible en anglais seulement.
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Introduction

The Ontario Peatland Inventory Project was initiated in 
1981 as part of the Hydrocarbon Energy Resources 
Program (HERP) of the Ontario Geological Survey. 
Funded over a five-year period (1981-86), the Inventory 
was designed to evaluate the potential, character, and 
distribution of Ontario peat and peatland resources.

In 1981, the Ontario Ministry of Natural Resources, 
the Ministry of Energy and the Ministry of Northern 
Affairs jointly commissioned an "Evaluation of the 
Potential of Peat in Ontario, Energy and Non-energy 
Uses" (Monenco Ontario Ltd. 1981). Based on the 
available terrain studies and limited airphoto interpre 
tation, Monenco estimated the extent of peatlands in

Ontario at 26 million hectares, with 9.9 million hectares 
occurring south of the zone of discontinuous perma 
frost. This latter area was estimated to contain approxi 
mately 42 billion tonnes of peat with a 50^c moisture 
content.

Based on these preliminary estimates, Monenco's 
first recommendation was for a comprehensive re 
source inventory, as a necessary prerequisite to the 
orderly development of an Ontario peat industry. As a 
result, the Peatland Inventory Project was initiated, and 
proceeded with detailed resource evaluations (Figure 
1) in four study areas in 1982, seven in 1983, and five in 
1984 (Riley 1983,1984).

YEAR OF FIELD WORK

PEATLAND
INVENTORY
AREAS

ONTARIO GEOLOGICAL 
SURVEY

Figure 1. Ontario Peatland Inventory areas.
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Each year, the field-work component of the project 
was contracted by standard tendering procedures, to 
consulting firms in the private sector (one firm or group 
of firms per study area). To maintain consistent field- 
work procedures and results, the consultants were pro 
vided with detailed specifications on field methodolo 
gies and data reporting. Regular field visits and thor 
ough report review by the senior author also ensured 
standardization of the field work and final reports.

During the first field season (1982), the Inventory 
took place in four study areas: Peterborough (Bird and 
Hale Ltd. 1983), Pembroke (Ecological Services for 
Planning Ltd. 1983), Hearst (Dendron Resource Sur 
veys Ltd. 1983), and Armstrong (unpublished). The 
inventory methods were modelled on the Finnish and 
New Brunswick systems for evaluating peat resources 
(Korpijaakko and Woolnough 1977; Keys et al. 1981; 
Keys 1983; Telford 1983; Keys and Henderson 1987).

Based on the results of the first-year inventory, 
modifications to certain aspects of the inventory pro 
cedures were recommended for future field studies 
(Riley 1983). These modifications were required to 
produce the necessary consistency and accuracy of re 
sults expected from the Inventory Project.

These modifications were incorporated into the 
1983 field program, during which selected peatlands in 
seven areas of the province were studied: Rainy River 
(Northland Associates Ltd. 1984), Ignace (Proctor and 
Redfern Group Ltd. 1984), Foleyet (Dendron Resource 
Surveys Ltd. 1984), New Liskeard (Hunter and Associ 
ates Ltd. 1984), Parry Sound (Monenco Ontario Ltd. 
1984), Ottawa-Brockville (Bird and Hale Ltd. 1984), 
and Kingston-Belleville (Gartner Lee Associates Ltd.
1984).

The methodology and results of these studies were 
considered appropriate to the level of detail sought in 
the Inventory Project. Therefore, no significant modifi 
cations were applied to the 1984 field season for the 
inventory of the last five study areas of the Project: 
Sioux Lookout (Phantom Exploration Services Ltd.
1985), Dryden-Lac Seul (Monenco Ontario Ltd. 1986), 
Longlac-Nakina (Dendron Resource Surveys Ltd.
1986), Cochrane-Kapuskasing (Geo-analysis Ltd. 
1986), and Timmins-Kirkland Lake (Northland Associ 
ates Ltd. 1985).

This report presents the detailed field-work 
methods used by the project's field teams for the 1984 
field season. It contains details on equipment, inventory 
methods, classification systems, data assembly, map 
ping, and report writing. This report is intended to serve 
as a guide and complement to the other reports on 
peatland evaluation published by the OGS. Further 
more, it constitutes a reliable reference document for 
standardizing future peat and peatland resource evalua 
tions. Implicit endorsement of these methods as a 
standard is not intended here; other methods exist and 
should be compared to these with respect to the results 
sought.

OBJECTIVES
The Ontario Peatland Inventory Project proceeded with 
the following objectives.

1. To carry out detailed field investigations of desig 
nated peatlands: to evaluate their peat type and 
peat humification stratigraphy, peat volume, eleva 
tions, drainage, surface vegetation, and other rele 
vant information.

2. To carry out reconnaissance field investigations of 
designated peatlands, in order to assess or confirm 
which of these sites should be surveyed in detail.

3. To classify and map all designated peatlands into 
major types (bog, fen, swamp, marsh, or open 
water) on the basis of airphoto interpretation and 
field work; and to further subdivide these units into 
physiognomic groups.

Along with these objectives, the field investigations 
were integrated with remote-sensing and laboratory 
analyses to provide both site-specific detail and a re 
gional overview of the peatland resources. To achieve 
optimum results, the Inventory adopted the following 
guidelines.

1. Specific geographic study areas were chosen that 
had high densities of peatlands, and reflecting areas 
in which interest was expressed in an inventory 
being conducted. Sixteen areas were studied, rang 
ing in size from 3 500 km2, to 24 000 km2, with an 
average area of 13 250 km2 .

2. Within each study area, a number of the larger, 
more accessible and less tree-covered sites were 
designated for detailed surveys. The number of 
detailed survey sites within the study areas varied 
from 6 to 17, with an average of 10 detailed survey 
sites per study area.

3. A number of other sites were identified as recon 
naissance survey sites, to be studied in less detail, 
with the intention of recommending further study 
or not. The number of reconnaissance survey sites 
in the study areas varied from 8 to 33, with an 
average of 16.

4. The site-specific field studies were augmented by 
Landsat image interpretation of the entire study 
areas, with the resultant images (scale 1:50000) 
classified thematically using a similar peatland clas 
sification system. The remote-sensing study was 
conducted by the Ontario Centre for Remote Sens 
ing (OCRS), which subsequently produced regional 
imagery and areal measurements of specific peat 
land types. These data were subsequently inte 
grated with the detailed field-study results, to pro 
duce regional estimates of different types of 
peatlands, and regional peat-volume estimates 
(Riley 1987,1988; Riley and Michaud 1989).

5. The field study teams were encouraged to include 
experienced peat surveyors and field botanists, in
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order to allow an interchange of expertise. A close 
working relationship between these specialists was 
essential to the integration of the field work.

6. Standardization of the field studies was achieved 
through the use of very detailed specifications for 
all aspects of field work, data collection and assem 
bly, and report writing, and through field visits and 
report review by the senior author.

7. A standard methodology was developed and used 
for all laboratory analyses of peat samples collected 
during the Inventory (Riley 1989).

In total, the Ontario Peatland Inventory Project cov 
ered over 200 000 km2 of Ontario, in which 154 peat- 
lands were studied in detail and another 262 at the 
reconnaissance level.

An integrated approach was essential to this Inven 
tory, to predict the resource values of unsurveyed peat- 
lands accurately. A standard approach for collecting

and presenting information was therefore necessary in 
order to achieve comparability of results among the 
field teams.
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Field Methods

The methods employed in peat and peatland resource 
inventories vary considerably, depending on the scale 
and objectives of projects (Morgan and Pollett 1983; 
Monenco Ontario Ltd. 1981). In the Ontario Peatland 
Inventory Project, the methods used included general 
site selection, airphoto interpretation, field studies, and 
the collection, analysis, mapping, and reporting of data.

Site selection was undertaken by the senior author 
prior to field studies. Remote-sensing techniques 
(Landsat 2 imagery), airphoto interpretation, and rele 
vant topographic and terrain mapping were all em 
ployed in the selection of sites. Selection was based on 
the following considerations:

1. accessibility
2. interest by other agency staff in particular sites
3. the scale and type of peatland
4. the objective of measuring as much of the peat 

resource of a particular study area as possible; i.e., 
larger peatlands were usually selected for detailed 
study

Selected sites were identified by an index number. This 
numbering system consists of the 1:250 000 NTS (Na 
tional Topographic System) map number on which the 
peatland occurs, followed by a site number of up to 
three digits to identify the peatland; e.g., 43J-999 or 
42J-88.

Accurate peatland classification mapping was 
stressed in this inventory project for two reasons. Such 
mapping is of considerable importance in providing 
details for land use planning. In addition, the method 
used by the Inventory to calculate regional peat 
volumes is based on the integration of regional satellite 
theme imagery using peatland classification units simi 
lar to those used in the mapping by field crews. Accurate 
classification mapping at the field level permitted ex 
trapolation of peat resource characteristics from de 
tailed study sites to the peatlands of the study area as a 
whole (Riley and Michaud 1989; see Peat Profiles for 
more details).

The field-work component of the project was com 
pleted by consulting firms according to the methods for 
airphoto interpretation, data collection, data analysis, 
mapping and reporting presented in this report.

Although the methods recommended for this proj 
ect are intended to be more-or-less complete, the field 
worker will also find that the general literature on peat 
and peatland studies can be of great assistance: e.g., the 
reports and papers cited in this report, and others such 
as Jeglum et al. 1974; Jeglum and Boissonneau 1977; 
Radforth and Brawner 1977; Graham 1979; Institute of 
Gas Technology 1980; Rees 1982; Sheppard et al. 1982; 
and many publications of the International Peat Society 
or the Canadian National Committee of that Society.

AIRPHOTO INTERPRETATION
To optimize placements of transect lines and sample 
points on the sites, a preliminary analysis of airphotos 
preceded the planning and allocation of sampling ef 
forts. A complete set of airphotos at a scale of 1:15 840 
(or 1:10 000 where available) was provided for the des 
ignated peatlands. On these photographs, all peatlands 
were delineated and subdivided into peatland types and 
physiognomic groups, based on both airphoto interpre 
tation and field work. Boundaries of study sites were 
also shown. The peatland terminology and classification 
units used are described in Appendix 1.

Following modification of the unit boundaries and 
classification as a result of field studies, the various unit 
boundaries were transferred to 1:10 000 scale base maps 
generated by the contractor from 1:10 000 or 1:15 840 
scale base maps supplied by the OGS (either Forest 
Resource Inventory maps or the Ontario Basic Map 
series; see Mapping and Profiling).

The area of each unit were measured and recorded 
in tabular form (see the Summary Table, under Sum 
mary Volume). Areas of open water greater than 10 ha 
enclosed by peatland were measured and recorded 
separately, and excluded from the area measurements 
of the other mapping units.

FIELD INVESTIGATIONS
In each study area, a number of peatlands are desig 
nated for either detailed or reconnaissance investiga 
tions. The main differences between detailed and re 
connaissance evaluations lie in the density of sampling 
effort and in the level of detail of resource evaluation.

Detailed Investigations
Detailed field investigations consist of systematic sam 
plings of peat and vegetation along a system of transect 
lines. They also involve surveys of point elevations, 
detailed vegetation sampling, and peat sample recovery 
for laboratory analysis. Grid placements are planned to 
maximize the amount of information from a minimum 
sampling effort.

The grid consists of a base line and a series of side 
lines intersecting the base line at right angles (Figure 2). 
Sampling points are established at 100 m intervals along 
the grid lines. The base line follows the long axis as 
much as possible and crosses the central portion of the 
peatland. Side line spacing is in the order of 500 m, but 
can vary according to the configuration of the deposit; 
peatlands with irregular configurations may require 
more than one grid system (Figure 2). Details on 
grid identifications are presented following (see 
Sample-Point Data).
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Figure 2. Sample of grid layout.

Peat stratigraphy, vegetation and other characteris 
tics are evaluated at each sample point and recorded on 
a data record form (Figure 3; see Sample-Point Data 
Records and Methods). Peat stratigraphy is character 
ized by retrieving a core with a 50 cm Mini-Macaulay 
(5 cm diameter) or Hiller (3 cm diameter) peat sam 
pler. Details on methods for peat characterization are 
presented following (see Peat Stratigraphy).

In parts of selected peatlands that have homoge 
neous surficial vegetation and which are considered 
(from points on the grid already completed) to have 
consistent peat depths, peat types and peat humification 
levels, individual points may be spread to a maximum of 
l per 200 m. However, this spreading of sample points 
should not be done in any way that might compromise 
the accuracy of peat profiles required in the final 
reporting of results. Sampling at intervals closer than

100 m may be necessary in order to define peatland 
edges, positions of mineral islands, or anomalous 
changes in peat depth.

If extensive areas of shallow peats (less than l m 
deep) are encountered, especially in combination with 
dense tree cover, the grid lines may be terminated, and 
compass methods and airphoto interpretation used to 
complete investigation of the transect with additional 
traverse points.

Traverse points are established between widely 
spaced transects (i.e., distances greater than about 
700 m) in order to clarify the positioning of depth 
contour lines.

Detailed evaluations also include full vegetation 
sampling (see Peatland Classification, All Sample 
Points) and the recovery of peat samples (physical sam-
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ONTARIO GEOLOGICAL SURVEY PEATLAND INVENTORY PROJECT SITE DATA RECORD

Location sketches, calculations, remarks on drainage, etc.

Peatland

Data Sheet No.

l l l
Day Mo Yr

l l l l
Investigator

1 2 

S,1

3

l

6

l l l

11
l l l * l l l

22

NTS Peatland No. Site 
Line

Sample-Point Location

23

l 1

27

l l

31

l

34

l l l 1

40

l 1

44

1 l

47

1 l

50

i

Latitude Longitude
Surf. Hummock Hollow 

Wetness Depth-to-Water (cm)
"/o Ht. (cm) Av. Depth- Surface- 
Hummocks to-Water (cm) Water pH

53

l

55

l l l ' l

60

l 1

63

1 1

66

1 1

69 70

l

72

l l

75

l l l

0-1 1-2 Tot. 
Stumps

79 so

Basal Elevation (m) Total Peat Total Depth Total Depth
Sediment Depth (cm) Humified Unhumified

Peat (cm) Peat (cm)

Phys. 
Samp.

Zone East North 
UTM Grid Reference (to 1000 m)

PEATLAND CLASSIFICATION

Tree species 
:. 150 cm ("/o)

Shrub species

Shrub species 
 c 150 cm ("/o)

Graminoid/herb 
cover (0Xo)

Moss, lichen 
cover ("/o)

Plot size for 
calculation of 
canopy cover (m2)

Plot size for other
calculations
(m2)

I?
C/) A

33 35 39

Sub- Physiognomic Forma- 
form. Group tion

Other 
modifier

72

(Tree species ^0"Xo; shrub species >2O%: graminoid/herbaceous species ^Vo, moss/lichen species ^07o cover.)

73

i i i i

78

Radforth Cover 
Type

Av. Tree Gale. 
Canopy Flag 
Ht. (m)

o Figure 3. Standard Data Record form.
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PEAT STRATIGRAPHY

1 2 
C, 1

C| 2

C, 3

C,4

C,5

C,6

C, 7

C, 8

C,9

C, 0

D, 1

D,2

D, 3

D, 4

D, 5

D, 6

D, 7

D, 8

D, 9

D, 0

E l 1

EI 2

Depth (cm)
from

23

t i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

to
26

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

Peat Type
Subdom.%
29

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

Subdom.%
32

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

Domin. %
35

i

i i

i

i i

i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i

i i

Other 
Type %

38

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

i i

H 
1-10

41

B 
1-5

42

F 
0-3

43

Rel 
Dep
44

Interval Remarks (minor types, seeds, 
charcoal, etc.)

45

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

i i i i i i i .1 i i i i i i i i

i i i i i i i i i i i t i i i i

i i i i i i i i i i i i i i i i

i i i i i i i i i i i i i i i i

CODES 
Peatland Classification Peat Types Radforth Cover Classes

Formations: Swamp S Mosses S A. Woody; 5 m, tree form 
Bog B Sphagnum Ss B. Woody; 1 .5 to 5 m, trees or shrubs 
Fen F Brown moss Sb C. Non-woody; 0.5 to 1 .5 m, graminoid/herbaceous 

Palsa/Peat Plateau PP Sedge/gram inoid C D. Woody; 0.5 to 1 .5 m, shrubs or dwarf trees 
Marsh M Wood L E. Woody; 0.5 m, low shrubs 
Open Water W Shrub Ln F. Non-woody, 0 .5 m, gram/herbs dumped or matted 
(Poor Fen PF) Tree LI G. Non-woody, 0.5 m, gram/herbs singly or loose 

Minor types   refer H. Non-woody, 0.1 m, lichens 
Subformations: Open O to guidelines l. Non-woody, 0.1 m, mosses 

Treed T

Physiognomic Groups: Ooze OZ

B, F, PF, PP Mari MA o , u, . 
Tall shrub ts Sample Wetness Fibre

Low shrub Is Surface Wetness Dry 1 Amorphous/ 
Dwarf shrub ds Moyjst 2 Sapric 0 
Graminoid g Dry 1 Wet (average) 3 Sapric 1 
Sphagnum sp Moist 2 Very wet 4 Hemic 2 
Poo! P Wet 3 Saturated 5 Fibric 3 
Lichen-rich Ir Very wet 4 

S Conifer c Water above 
Deciduous h surface 5 Sediment

M Thicket l Rock RO 
Khmb b Other Modifiers Gravel GR 

Emergent e Flooded (F) Silt SI 
Deep d Cutover C) Clay CL 
Shallow s Post-fire P) Till Tl 
Shrub-rich sr Grazed G) 

(U Upland) Drained (D)

Figure 3 (continued).
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pies) for laboratory analysis (see Physical Sample Col 
lection) from representative sites on peatlands. The 
number of physical samples from each peatland should 
be 3 or more.

Full vegetation data are collected wherever core 
samples are collected for laboratory analysis, and at 
additional points in order to accurately characterize and 
map the vegetation of the peatland. Although the size of 
the deposit is also to be considered, a general rule of 
thumb is that full vegetation data should be collected at 
3 sample points per physiognomic group occupying 
more than 2096 of the area of the peatland.

Single sample points, at least, are characterized for 
lesser physiognomic groups, as an aid in mapping and 
characterizing surficial vegetation. A total of 10 to 15 
full-vegetation sample points for each detailed site is 
adequate to fully characterize the peatland vegetation 
at the level of detail required by this Inventory.

The density of sampling points on detailed study 
sites should be in the order of one for each 8 to 10 ha of 
peatlands on sites greater than 1000 ha, and one for 
each 6 to 8 ha on smaller sites.

All data and results are integrated and discussed in 
a report, complemented with maps and profiles. (Map 
ping and report specifications are described under 
Mapping and Profiling, and Report Formats, respec 
tively.) The report includes discussion of site-specific 
and regional results: location, access, topography and 
drainage, vegetation, peat characteristics, potential for 
development, comparison between sites, areal extent of 
peatland vegetation types, peat volumes, etc. Mapping 
and profiling includes base maps, peatland classifica 
tion maps, elevation and isopach maps, and profiles of 
humification and peat type.

Reconnaissance Investigations
The objective of reconnaissance investigations is to 
assess whether the selected peatlands should be consid 
ered for further studies.

Sampling is done at a minimum of two representa 
tive sample points for each physiognomic group of 
vegetation covering more than 209k of the particular 
peatland, and at other sample points of interest. Overall 
sampling densities are approximately l point per 60 ha, 
aligned where possible as a transect so that stratigraphic 
data can be presented in profile form.

As with detailed study sites, a standard data record 
form (Figure 3) is completed for each sample point. 
Sections of the form that are not relevant at this level of 
detail need not be completed. Physical sample collec 
tion, full vegetation sampling and levelling are not done 
on reconnaissance survey sites.

Data reporting follows a format similar to that of 
detailed study sites, but with much less detail due to the 
limited amount of information collected (see Detailed 
Study Sites). As for mapping, isopach and elevation 
maps are not produced for reconnaissance sites. Map 
ping of vegetation is based mainly on airphoto interpre 

tation, confirmed by field investigations to the level of 
physiognomic group.

During field investigations, it may happen that cer 
tain recommended reconnaissance sites may be consid 
ered more suitable as detailed study sites, and vice 
versa. Modification of the recommended level of detail 
in studies should be made only after considering the 
inventory project as a whole (in this case, through 
consultation with OGS staff).

SAMPLE-POINT DATA RECORDS 
AND METHODS
At each sample point, data on numerous variables were 
recorded on a standard data record form (see Figure 3). 
This record form has three main divisions:

1. General sample-point data (SI)
2. Peatland classification (S2)
3. Peat stratigraphy (CI through E2)

The methods involved in each of these categories are 
described in the following sections. Close adherence to 
these procedures is required to ensure comparable re 
sults.

Numbered entry spaces on the data record form 
correspond to an eighty-column format, to allow com 
puterization of the data. The first two entry spaces of 
every line of data (that is, columns l and 2 of every data 
card) are preprinted to designate the category of the 
data that follows: SI, S2, CI, etc.

With some exceptions, e.g. S2 (Peatland Classifica 
tion) columns 44 to 72, this form is designed with a 
right-hand orientation. For example, if 5 spaces are 
available for a parameter but only 3 digits are required, 
it is the last 3 spaces that are filled in.

A section at the top of each form is left blank to 
record the sampling date, the investigator and the data 
sheet number (if necessary). Remarks on the proximity 
of a sampling point to an outcrop or a water body, etc., 
and other comments such as noting changes in transect 
direction are recorded here.

Parts of the site data record form (Figure 3) must be 
completed for every sample point. Other parts of the 
form need be completed only for sample points at which 
full vegetation analysis (see Full Vegetation Sampling) 
or physical sampling (see Physical Sample Collection) is 
to be done, or where the additional information may be 
of interpretative use (e.g., surface-water pH). The large 
shaded area on the form, the species and cover data, is 
completed only when full vegetation sampling is under 
taken (see Full Vegetation Sampling).

Some other information on the form is repetitive 
(e.g., the latitude, longitude and UTM grid) and need 
not be completed on every form. However, the form 
should be completed fully for points at which full vege 
tation data and/or physical samples are collected.

10



Ontario Peatland Inventory: Field-Work Methods

Sample-Point Data (S1)

COMMON BLOCK
Columns 3 to 22 (see Figure 3) are used to identify the 
peatland and the sample-point location. The number of 
the 1:250 000 NTS map sheet on which the peatland 
occurs is recorded in columns 3 to 5, and the peatland 
number provided by the OGS in columns 6 to 9: for 
example, |4|2|J| 6 i |9|9| l- Every reference to 
peatlands in the reports or for mapping should include 
the full identification number, including both the NTS 
and the deposit numbers joined by a hyphen: 42J-99.

Column 10 is reserved for a letter, in circumstances 
when further identification for a peatland is required; 
e.g., 42J-99a or 42J-99b. This may occur, for example, 
when it is subsequently decided that a peatland should 
be subdivided into two or more portions.

Column 11 requires a letter to identify the type of 
site transect being investigated (base line, side line, 
etc.); columns 12 to 22 identify the sample-point loca 
tion. On peatlands investigated with a grid line system:

* The base line is designated as B and points along it 
are identified by their distance (in metres) and 
direction from the point of origin. For example, 
|B|5|4|0|Q|W|-H i i i | 22 1 is a point 
5400 m west of the origin on the base line.

* Side lines intersecting the base line (usually perpen 
dicularly) are designated as L; points along the line 
are identified by the location of the base line inter 
section and the distance and direction from it. For 
example, |L| i 7 |0 i O lNl + 1 l i 2 i 5 i O |El is a 
point on the side line, 1250 m east of the base line 
where the base line is intersected at 700N.

* On peatlands of irregular configuration, more than 
one grid system is sometimes necessary. The first 
grid is represented by the letters B (base line) and L 
(side lines); the second grid, by F and G, respec 
tively; the third, by H and I; and the fourth, by J and 
K (see example, Figure 2).

In some instances it may not be feasible to study an 
entire deposit with a grid system. Traverse points, lo 
cated using pace-and-compass methods and airphoto 
interpretation, can be used to complete the investiga 
tions. These points should be recorded in a sequential 
fashion; e.g., |T| i 11 |2| j + l i i i l 22 1 On 
peatlands where only reconnaissance-level investiga 
tions are to be carried out, the sample-point numbers 
are recorded in the same manner as traverse points 
except that T is replaced by R.

SITE INFORMATION 

Site Location
Columns 23 to 30 are used to record the latitude and 
longitude of the peatland. A single point near the centre 
of the peatland is used for this purpose, with location 
recorded to the nearest minute, rounded to the north

and west where necessary; for example, 
I4i9|2i8|[9i7|4i8|.

Columns 31 and 32 are reserved for later decimali 
zation of latitude and longitude.

Surface Wetness
Column 33 is used to record the general wetness of the 
surface of the peatland at the sample point, according to 
the following five classes:

1 dry
2 moist
3 wet
4 very wet
5 water above surface (or floating mat)

This is a very general characterization, varying from 
hummock to hollow, and should be considered only a 
relative estimate of the wetness of the top 20 cm of peat. 
A value of 3 is considered to be normal; i.e., a water 
table at 10 to 25 cm below the surface.

Hummock-Hollow Topography and 
Average Depth-to-Water
Most peatlands demonstrate a distinctive microtopo- 
graphic variability, especially in bog-fen complexes that 
have hummocks of Sphagnum fuscum and hollows or 
pools of wetter graminoid and forb vegetation. On the 
other hand, swamps may have a very even topography 
or one that is broken only by stump-supported hum 
mocks and/or shallow spring-flooded pools. Micro 
topography can have implications for site development 
or equipment mobility (Hemstock 1969).

Columns 40 and 41 are used to record the percent 
age of the hummock phase (where present) within an 
estimated 5 m radius of the sample point. Columns 
42 and 43 are used to record the average height of 
hummocks above the hollow phase. For example, 
l 4 l Q l 6 i 5 l indicates 4096 hummocks 65 cm higher 
than the hollow phase. These data are recorded for each 
sample point.

The average depth-to-water (columns 44 to 46) is 
another measure of the surface wetness (or the mois 
ture-aeration regime associated with the vegetation of 
the peatland: Jeglum 1974). It should be estimated for 
all sample points. Note that a negative value indicates a 
water table above the ambient surface level.

For sample points at which either laboratory sam 
ples or full vegetation samples are taken, the average 
depth-to-water is calculated from the other hummock- 
hollow data collected at those sites. Columns 34 to 39 
record the depth-to-water in the hummock phase and in 
the hollow phase. For example, l^iSiSl-iliOl indi 
cates a depth-to-water of 55 cm in the hummocks and a 
depth-to-water of -10 cm (i.e., a water depth of 10 cm) 
in the hollow phase. If, as in the example above, 4Q^c of 
the peatland at this point is hummock, then the average 
depth-to-water (columns 44 to 46) may be calculated as
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[(40 x 55) + (60 x -10)] -H 100 = 16 cm. Columns 34 to 
39 are completed at least for sites at which physical 
samples or full vegetation samples are taken (see Full 
Vegetation Sampling).

Surf ace-Water pH
Surface-water pH relates directly to the trophic or nu 
trient regime of the peatland vegetation, and has been 
used extensively as an important variable in the classifi 
cation of peatland vegetation (e.g., Sjors 1961; Jeglum 
and Cowell 1982; Riley 1982). Differences in surface- 
water pH between bogs and fens are outlined in 
Appendix 1.

Columns 47 to 49 are used to record the surface- 
water pH to the nearest 0.1 unit. (The decimal marker is 
preprinted in column 48.) It is not necessary to record 
pH for all sample points, but it is useful as a field tool in 
the classification of peatland types, e.g. transitional sites 
between bog and fen. Where it is measured, it should be 
recorded. The pH should always be recorded at points 
at which physical samples are removed for labora 
tory analysis and where full vegetation sampling is 
conducted.

The pH is measured from peat water taken in a 
small sample bottle from about 10 to 15 cm below the 
water table. In dry sites with a very low water table (that 
is, a high depth-to-water measurement), the water is 
taken from as close to the water table level as practical, 
by cutting out a sampling pit. Water pH can be meas 
ured in the field with a portable pH meter (adjustable 
for water temperature) or with composite pH papers 
with overlapping accuracy ranges, periodically cali 
brated against a portable pH meter. An example of the 
latter are the ColorpHast  Indicator Sticks by E. 
Merck, which use triple papers in pH ranges of O to 6 
and 5 to 10 (accurate to 0.3 pH units) or single papers in 
pH ranges of 4 to 7 and 6.5 to 10 (accurate to 0.2 pH 
units). With care and practice, such papers should be 
accurate to 0.2 pH units or better.

Stumps
The content of stumps and wood remnants in the peat is 
estimated by probing the immediate area of the sam 
pling site ten times. A steel rod is driven eight times to a 
depth of 2 m, at two-metre intervals in a cross-like 
pattern around the sampling site (Figure 4); the two 
auger holes from which the samples are taken constitute 
the other two probes (see Peat Stratigraphy). The num 
ber of probes at which "snags" prevent penetration are 
recorded in columns 50 to 52.

The number of "hits" made among all ten probes 
between O and l m depth is recorded in column 50; 
between l and 2 m, in column 51; and the total hits per 
pattern, in column 52. If a hit is made, the probe is 
terminated (no more than one hit per probe is 
recorded). For example, [ l [ 2 l 3~| indicates that one hit 
was made between O and l m, and two hits between l 
and 2 m, for a total of three hits. (If a probing is made

2m 2m

auger 
holes

Figure 4. Typical stump-probing pattern.

without any hits, zeros are recorded in columns 50 to 
52.) This probing is done only on detailed sites and is 
only required at every second sampling point, in order 
to provide enough probes to calculate stump content.

Stump content is considered to be the percentage 
of the total peat volume occupied by stumps and logs 
large enough to obstruct or snag peat probes. It is used 
to compare sites and to rate deposits in terms of equip 
ment capabilities. These percentages have not been 
directly calculated in Canadian peatlands, but are based 
on purportedly direct measurements of the stump con 
tent of some Russian peatlands. This indirect "Pavlov" 
method was used by the New Brunswick Peatland In 
ventory Project and is adopted in this Inventory (Figure 
5). The results of stump-content calculations are 
presented and discussed in the reports (see Summary 
Volume; Study Area).

Basal Sediment
Columns 53 and 54 are used to record the type of 
sediment underlying the peat. The augers used in the 
field survey may not penetrate well into basal sediment, 
so identification is often made of a relatively small 
amount of sample taken in the bottom of the auger or 
from its tip. Substrate is also recorded in the Peat 
Stratigraphy section (columns 38 to 40) of the data form 
(see Peat Stratigraphy). Sediment types are classified 
according to the following codes:

RO  rock
GR  gravel (clasts greater than 2 mm)
SA  sand (0.06 to 2 mm)
SI  silt (0.002 to 0.06 mm)
CL  clay (less than 0.002 mm)
TI  till (diamicton)
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Calculation of Stump Content:

a—number of survey sites tested
b—cumulative depth of the probed peat at the above sites (normally 2 m times the number of probes)

Hit 96 =
n x 100

Nxh/10
where n is the total number of hits, O to 2 m 

N is a x 10 (the number of probes) 
h is b/a (the average depth in metres)

., u .. fjf n x 100 then Hit 9k =  -   
b

Percent stump content is then derived from the hit percentage via the Pavlov curve below.

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

.05 

O
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

Hit Percentage

Figure 5. Stump-content calculation and the Pavlov curve (after Keskitalo 1982).

In the case of diamictons, the texture of the material 
(e.g., silty pebbly till) is recorded beside the appropriate 
C-level in the space provided for Interval Remarks in 
the Peat Stratigraphy section of the site data record 
form.

Elevation
Columns 55 to 59 are used to record the elevation of 
each grid point to the nearest 0.3 m, by methods accu 
rate to at least 0.3 m (see Levelling and Elevation 
Mapping). These columns are not completed for tra 
verse (T) or reconnaissance (R) sample points. The 
decimal is preprinted in column 58. If elevations are 
calculated photogrammetrically, the data for these 
columns can be extrapolated from photogrammetric 
contour maps. Elevation data are used for the produc 
tion of elevation maps and peat profiles (see Elevation 
Map; Peat Profiles).

Peat Depth
Columns 60 to 68 are used to record the total peat depth 
(columns 60 to 62), humified (H4 to H10) peat depth 
(columns 63 to 65), and unhumified (HI to H3, surfi 
cial) peat depth (columns 66 to 68). These data should

correspond to the stratigraphy recorded for the sample 
point (see Peat Stratigraphy for distinctions between 
humified and unhumified peat). All depth measure 
ments of peat should exclude ooze or marl strata.

Physical Sample
An S is recorded in column 69 only when a physical peat 
sample is recovered at that sample point for bagging, 
labelling and subsequent laboratory analysis (Riley 
1989). Otherwise, the column is left blank.

Universal Transverse Mercator (UTM) 
Grid Reference
Columns 70 to 78 are used to record the UTM grid 
reference relevant to the peatland as a whole, assigned 
for a single central point on the peatland. This grid 
reference should be the same for all sample points on a 
particular peatland. Columns 70 and 71 record the 
numerical grid zone designation (e.g. 15,16,17, or 18). 
Columns 72 to 74 record the easting (in thousands of 
metres) in three digits. Columns 75 to 78 record the 
northing (in thousands of metres) in four digits.

Columns 79 and 80 are left blank.
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Peatland Classification (S2)
The numbered column blocks (23 to 79) are completed 
at each sample point, whereas the remaining blocks 
should be completed only for points receiving full vege 
tation sampling.

ALL SAMPLE POINTS 

Vegetation Cover Values
Columns 23 to 32 in S2 are used to record percentage 
cover values for different structural strata of the vegeta 
tion. Columns 23 and 24 record the percentage of tree 
cover (tree species greater than 150 cm tall); columns 25 
and 26 record that of tall shrub species cover (shrubs 
greater than 150 cm tall); columns 27 and 28, low shrub 
species (woody species less than 150 cm tall); columns 
29 and 30, graminoid and herbaceous plant species; and 
columns 31 and 32, moss and lichen species.

The estimation of these cover values should be 
standardized between survey crews in order to provide a 
uniform set of data for airphoto interpretation and site 
classification. Cover percentages for each stratum is 
based on overall "light interception" by each stratum.

To help standardize the cover estimates between 
different workers, estimates of tree-cover percentages 
(canopy cover) should also be checked against some 
kind of calculation of percentage cover over a specified 
plot size, which is recorded on the data form. For 
example, a 5 m radius from the sample point encom 
passes about 78.5 m2 ; a percentage cover value can be 
obtained by multiplying the number of tree stems in that 
radius (e.g., 12) by an estimate of the average crown 
area (e.g., 1.5 m2), and dividing this product by 78.5: 
(12 x 1.5) - 78.5 = 0.229 = 2396 tree cover. Such a 
technique remains partially subjective, but should assist 
in standardizing work. Inexperienced field-workers 
often overestimate tree cover values; reference to air- 
photos and discussion among workers is strongly recom 
mended.

Sites with significant dieback of trees due to flood 
ing are noted (F) in column 42, and as treed (T) in 
column 34 if the vegetation appears to have had tree 
cover before flooding; for example, TgB(F).

Estimates of cover percentages of shrubs, grami- 
noids, herbs, mosses and lichens are based on similar 
plot sizes (down to l m2 for detailed work), but should 
be modified by consideration of overall vegetation 
characteristics within a radius of 5 m from the sample 
point. For example, a single l m2 plot may or may not 
accurately characterize the vegetation at the sample 
point, depending on its placement. Therefore, consider 
ation should be made of the vegetation surrounding the 
sample point, or to replicating sample plots. Again, plot 
size is recorded in the blocks provided for this purpose.

Vegetation Classification
Columns 33 to 43 are used to record the type of peat- 
land vegetation in the sample-point area (Figure 6), 
following the classification and abbreviations described 
in Appendix 1. The appendix provides keys to the classi 
fication of peatlands and listings of the peatland types 
used. The major formations (bog, fen, swamp, marsh, 
etc.) are subdivided by their dominant physiognomic 
strata.

As discussed above, there may be microtopo- 
graphic variations (hummock versus hollow) in the veg 
etation at the sampling point. The dominant phase is 
recorded here; for example, if the vegetation is 709k 
hummock (low-shrub bog with trees) and 3096 hollow 
(open graminoid bog), the former is recorded (TlsB). 
Notes on such variations may be made at the top of the 
data form.

The classification of vegetation is standardized for 
different field crews by discussions of the keys provided 
and by visits to the necessary variety of sites.

The subformation is recorded in columns 33 and 
34; the physiognomic group, in columns 35 to 38; the 
formation, in columns 39 and 40; and other modifiers, 
in columns 41 to 43. (Abbreviations follow the keys in 
Appendix 1.)

Dominance Type
Columns 44 to 72 are used to record an abbreviated 
characterization of the dominant vegetation, using the 
first two letters of each of the Latin generic and species 
names of the types of plant present (Figure 6).

The species mentioned should elaborate on the 
physiognomic classification. For example, if a site is 
treed (T), the dominant tree species is/are listed; if 
shrub-dominated (ts, Is, ds), the dominant shrub(s) are 
listed; if graminoid/herb-rich (g), the dominant grami- 
noid(s)7herb(s) are listed; and the dominant moss(es) 
are listed. Pima-Chca-Spfu-Clra would, for example, 
indicate a treed low-shrub bog (TlsB) with black spruce 
(Picea mariana), leatherleaf (Chamaedaphne caly- 
culata ), Sphagnum fuscum, and Cladina rangiferina as 
dominant species.

For swamp or marsh categories, dominant species 
of each strata of the vegetation should be included, 
where that strata is present.

For sample points not receiving full vegetation sam 
pling, the identification of moss species for Dominance 
Types may be generalized if field crews are not confi 
dent in moss identification; e.g., | S ip i s ip | for Sphag 
num spp., and |B|R|M|O| for brown mosses, not 
identified.

Columns are used only where applicable (e.g., the 
example above has no graminoid/herb species), and are 
left-justified (i.e., any columns left blank are placed to 
the right).
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1 2 
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form.
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PEATLAND CLASSIFICATION

Species

Tree Species 23 
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Shrub spec es 27 
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35 . 39 . 41
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Physiognomic Forma- Other 
Group tion modif er

Sphagnum subsecundum
Sphagnum centrale
Larix laricina
Betula glandulifera
Chamaedaphne calyculata
Carex limosa
Aulocomnium palustre
Drepanocladus exannulatus
Sphagnum warnstorfii
Andromeda glaucophylla
Menyanthes trifoliata
Salix pedicellaria
Cladopodiella fluitans
Gaultheria hispidula
Kalmia angustifolia
Equisetum fluviatile
Carex lasiocarpa
Drosera rotundifolia
Scheuchzeria palustris
Vaccinium oxycoccus
Sarracenia purpurea
Juncus stygius
Carex chordorrhiza
Surface water

Tree species 
:O35cm 

(* canopy cover 0X0)

17

17

Shrub species :.135cm(0Xo)

5

5
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l
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2

P
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Graminoid/herbaceous 
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P

P
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8
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2
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Other (0Xo)

5

5

(Tree species ^QVo; shrub species ^0"Xo; graminoid/herbaceous species ^"Xo; moss/lichen species >3Q% cover.)

73 ,A,D, i 78 ,6 n
Radforth Cover Av.Tree Calc. 

Type Canopy Flag 
Ht. (m)

Figure 6. Example, full vegetation sampling record.

Radforth Cover Type
Columns 73 to 77 are used to record cover type accord 
ing to the nine Radforth classes shown in Table 1. Up to 
3 letters can be used to create a "formula" for each site.

The nine classes are divided into three groups on 
the basis of height and growth habit: 1) tree cover (A 
and B); 2) intermediate layer (C to F); and 3) surface 
mat (G to I). The field investigator makes a visual 
estimate of the vegetation in the vicinity (within about 
20 m) of the sampling point and records one letter for 
each of the three groups in order of decreasing height: 
e.g., 1 73 | |A|E| I l would indicate an area with trees 
over 5 m, low (up to 0.5 m) shrubs, and moss cover 
greater than 2596.

Since certain cover types (particularly trees) are

constraints to development, their occurrence in 
amounts less than 2596 can be of significance. The 
original method used by Radforth did not consider 
classes of less than 25 96 of the total; hence, only 3 letters 
would be required. The peatland inventory of the New 
Brunswick Department of Natural Resources modified 
the Radforth cover classes to accommodate tree classes 
present at less than 2596 values. This modified system is 
used here. Brackets around A or B are used to indicate 
cover of 1096 to 2596; e.g., | ( |A|) |E| I l indicates 1096 
to 2596 trees and over 2596 shrubs and mosses.

The three groups of cover strata may not all be 
represented; in such cases, only l or 2 letters are 
recorded. For example, [ 73 1 | | E11 | would indicate 
an open bog with shrubs and mosses in amounts over 
2596. If a group is absent but another group has 2 types
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Table 1. The properties of the 9 pure coverage types of the Radforth cover classification system (Radforth 1952).

Coverage 
Type

A

B

C

D

E

F

G

H

I

Woodiness 
vs. Non- 

woodiness

Woody

Woody

Non-woody

Woody

Woody

Non-woody

Non-woody

Non-woody

Non-woody

Stature 
(approx. 
height)

over 5 m

1.5 to 5 m

0.5 to 1.5 m

0.5 to 1.5m

up to 0.5 m

up to 0.5 m

up to 0.5 m

up to 10 cm

up to 10 cm

Texture 
(where 

required)

Leathery

Soft or 
velvety

Growth 
Habit

Tree form

Young or dwarfed 
tree or bush

Tall, grass-like

Tall shrub or very 
dwarfed tree

Low shrub

Mats, clumps, or 
patches, some 
times touching

Single or loose 
association

Mostly continuous 
mats

Often continuous 
mats, sometimes 
in hummocks

Examples

Spruce, larch

Spruce, larch, 
willow, birch

Grasses

Willow, birch, 
Labrador tea

Blueberry, laurel

Sedges, grasses

Orchid, pitcher 
plant

Lichen

Mosses

present in amounts over 2596, it would be recorded as 
l 73 1 l F i E11 l, indicating that F, E and I cover are all 
present in amounts over 2596, and that E is more 
common than F. Note that, where two letters represent 
the same stratum, the letter specifying the dominant 
type is placed to the right.

Average Tree-Canopy Height
Columns 78 and 79 record the average height (in 
metres) of the tree canopy at the sampling point, based 
on the same area used to calculate canopy cover 
percentage.

Column 80 is left blank.

FULL VEGETATION SAMPLING
Full vegetation sampling differs from the standard sam 
pling in that all species of plants and the cover percen 
tages of those species by physiognomic strata are 
recorded (see Figure 6).

Full vegetation sampling is done at all points from 
which physical samples are retrieved for laboratory 
analysis, and at additional sampling points allocated on 
the basis of a total of 3 points per physiognomic group 
occupying more than 2096 of the area of the peatland 
and with at least single sample points for lesser physiog 
nomic groups. The results are presented, discussed and 
integrated with other data in the final report.

All vascular plant species present are recorded, 
regardless of cover values; but moss, liverwort and 
lichen species are generally recorded only when their 
cover values exceed about 596, unless they are of partic 
ular interest or unless more detailed vegetation data are 
required.

Species List
Identification of all plant species is made to the species 
level. This entails field identification of plant species 
and subsequent verification of species not identified in 
the field, following standard practices (e.g. Savile 1973).

Expert verification of moss, liverwort and lichen 
identifications is recommended to all but the most 
capable field botanists. Moss nomenclature should fol 
low that of Ireland and Cain (1975), which includes a 
listing of synonymy full enough to make use of most 
keys relevant to Ontario mosses (e.g., Crum 1973 or 
Conard 1979). Lichen identification and nomenclature 
should follow Hale (1969).

Numerous manuals exist for the identification of 
vascular plants. Tree nomenclature should follow that of 
Hosie (1969). Shrub nomenclature should follow that of 
Soper and Heimberger (1982). Monocot nomenclature 
should follow that of Voss (1976), where that manual 
applies. Dicot nomenclature should follow, where ap 
plicable, that of Voss (1976) and Fernald (1950). Other 
guides useful in this regard include Scoggan (1978,
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1979); Gleason and Cronquist (1991); McKay and Ca 
tling (1979); Cunningham (1958); and any local trea 
tises on flora that are available.

Several major museums and universities have staff 
expert in plant identification, who may identify speci 
mens for a fee or in exchange for donation of the 
specimens to the institution. Other individuals also 
offer such services, but may charge for the specimens 
identified. Methods of identification and verification 
should be outlined in the chapter on "Field Investiga 
tion Methodology" in the report prepared on a peatland 
(see Summary Volume).

The use of Latin binomials on the data record 
forms will prevent confusion due to the use of different 
common names by different field crews. Abbreviations 
used should be based on the Latin term (e.g., Cali for 
Carex limosa). Care must be taken to avoid abbrevia 
tions that may correspond with more than one Latin 
binomial; for example, Capa for Carexpauciflora and C. 
paupercula.

Especially with mosses, but also with other plants, it 
is appropriate to annotate any plant species occurring 
on the list that were collected and verified with a C 
(collected), and any plant specimens deposited as 
vouchers in herbaria with an H (herbarium; the particu 
lar institution may be indicated, instead).

Plot Size
Field crews may choose their own plot size (to be 
recorded on the form) and sampling technique to mea 
sure species' cover values. For ground cover, a mini 
mum quadrat of a one square metre should be used, 
placed in such a way as to reflect the representative 
vegetation. Replicate plots are desirable. For trees and 
some shrubs, a larger plot size is necessary; for example, 
the 78.5 m2 plot within a 5 m radius of the sample point.

The columns to the right of the species list can be 
subdivided to record more than one quadrat or may be 
used to enter the averages of several quadrats. If more 
than one quadrat is used, this is entered in the blank 
area to the left of the plot-size columns (e.g., 3x1 m2), 
but entered as a single (total) plot size within the
columns (e.g., 3 m2 becomes

Cover Percentages
Percentage canopy cover estimates have been discussed 
previously. Other cover percentages may be derived by 
a number of techniques of sequestering subquadrats 
within a single quadrat, or by overall visual estimate. It 
is preferable to have a single individual complete all 
cover estimates; methods should be standardized if 
more than one person is completing this work.

If cover percentages are based on the proportion of 
light intercepted by various plant species or strata, the 
total cover percentages of all species will almost always 
exceed 10096 on peatlands. Cover percentages are 
recorded within discrete physiognomic strata, indicated 
to the right of the species list on the form. It is unlikely

that total cover percentages within individual strata will 
exceed 100*26 (moss or lichen cover should come clos 
est). Some species (e.g., dwarf black spruce, some 
shrubs) may be recorded in more than one strata, with 
some individual plants in the shrub strata (less than 150 
cm in height) and others of the same species attaining 
tall shrub or tree size (greater than 150 cm). The totals 
of the particular strata-columns are recorded in 
columns 23 to 32.

As discussed in Appendix l, small "sub-shrubs" are 
recorded in the graminoid/herb stratum and not in the 
shrub stratum. These include Vaccinium oxycoccus, V. 
macrocarpon, Rubus acaulis, R. chamaemorus, R. pubes- 
cens, Gaultheria hispidula, etc.

Cover percentages are recorded as accurately as 
possible. When a particular ground-cover quadrat (or 
group of quadrats) is completed, the recorder should 
then compare those figures with a visual appraisal of 
cover values for an area within 5 m of the sample point, 
and if appropriate, modify the cover values accordingly. 
A reconnaissance of the vegetation within a 5 m radius 
may also note other plant species not recorded in the 
quadrat(s). Species noted in this fashion and/or occur 
ring at less than 2*26 cover should be recorded as P 
(present) but without a specific cover value. These are 
not considered in the total percentage cover of each 
strata, unless such species are so common as to affect 
overall cover values (i.e., high floristic diversity), in 
which case they should each be considered as about 

cover.

Other Data
At all full-vegetation sampling points, columns 34 to 39 
of SI are used to record the depth-to-water in hum 
mocks and hollows, where microtopography exists. 
These measurements are used to calculate the average 
depth-to-water (columns 44 to 46). Similarly, surface- 
water pH is recorded at all full-vegetation sampling 
points (columns 47 to 49 of SI).

If it is decided in the field to conduct full vegetation 
sampling at a point on a single microtopographic phase 
(e.g., hummocks only), the particular phase is recorded 
at the top of the Peatland Classification part of the data 
record; a pH measurement of that specific phase should 
also be recorded.

If it is decided to conduct separate vegetation sam 
pling for different microtopographic phases (e.g., hum 
mocks versus hollows), a second site data record form 
should be used.

Peat Stratigraphy
INTERVAL INFORMATION
At each sampling point, the peat stratigraphy is 
recorded using a Mini-Macaulay auger (5 cm diameter, 
50 cm long; CNRC 1979) or a Miller auger (3 cm 
diameter, 50 cm long; MacFarlane 1969). It is recom 
mended that two holes a few centimetres apart be used
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alternately for core recovery, to minimize contamina 
tion or mixing of the sample by the auger tip. For the 
same reasons, the core chamber should be completely 
emptied after each sample is characterized.

Correct manipulation of the auger while coring is 
also very important for retrieving undisturbed samples. 
The auger (especially the Miller auger) should be 
pushed down to the required depth without turning (or 
with a minimum number of turns, in hard or woody 
peat). Too much turning will mix the peat, break down

the fibres, and destroy the structure of the peat around 
the auger. As a result, the sample will be hard to analyze 
and, to the observer, the peat will appear more humified 
than it is.

When the core is recovered, it is divided into inter 
vals based on changes in peat type and decomposition. 
Thus, one interval can be continuous over several 
sample-augerings. Normally, intervals are recorded to 
the nearest 10 cm. One line of the form is used for each 
interval.

Table 2. Identification of the botanical constituents in peat (from Henderson and Doiron 1982).

CONSTITUENT CODE

Sphagnum moss S s

Brown moss S b 
e.g., Bryales

Lichen

Sedges C 
Carex spp.

Eriophorum spp. E R

Scirpus caespitosus S C

Grasses C

Scheuchzeria S H

Equisetum E O

Fern

Shrubs L n

Shrub roots L n

Wood L 1

Seeds

Other minor constituents

IDENTIFICATION

H1-H3

Entire stems, branches and leaves

Entire stems and leaves

Entire, broken pieces, or grey-black slime. 
Rarely found below 10 cm from surface

Entire or broken leaf blades   thin, yellow/ 
bronze with midrib. 
Roots   very thin (0.2-0.5 mm diameter), 
white to light yellow, wavy or kinky

Strands of very fine (0.1 mm) straight fibres, 
most often clotted together like locks of hair

Seldom entire or broken leaf blades. White 
roots, 5-30 cm long. 1-2 mm wide, flattened, 
with alternate rootlets spaces 1-3 cm along 
root

Entire or broken leaves

Leaf blades bronze, shiny, hollow (often 
flattened), 4-8 mm wide, broken at a 
circumferential ridge. Seldom, coarse straight 
roots

Black pieces of stem 0.5-1 mm wide with 
slight to definite longitudinal ridges, often 
broken at the node, with the typical notched 
leaf sheath

Black pieces of root, 1-2 mm wide, 2-4 cm 
long, wavy, often bunched

Pieces of stems or branches, 0.5-5 cm long, 
0.2-0.5 cm wide. Leaves (most often of 
Chamaedaphne cafyculata )

Red to yellow-red, very fine to coarse, wavy, 
sometimes matted. The colour is often the 
only difference between shrub and sedge 
roots

Irregular pieces or chips

Most common: sedge, Menyanthes, Nuphar, 
Potamogeton

Spruce or pine needles or cones, charcoal 
pieces, insect parts, etc.

H7-H10

Sample dark to very dark brown, soapy, 
sticky; leaves hand "dirty"

Difficult to distinguish from Sphagnum . 
Often resistant to decomposition in that it is 
common to find unhumified lenses in basal 
humified layers

Rarely identified, if ever

Sample tan to light brown, not soapy, will 
break up into "chunks"   not sticky, leaves 
hands "clean". Common to find roots

Fibres, only in small amounts

Rare

Rarely, if ever, distinguished from Carex spp.

Rarely, if ever, distinguished from Carex spp.

Same as in less-humified peats

Same as in less-humified peats

If present, are soft up to H7. The presence of 
shrubs in an H8 peat itself reclassifies it to H7

Rare

Pieces or chips up to H7. A pronounced 
soapy or slimy texture indicates presence of 
completely decomposed wood

Same

Same
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Consistent recognition of intervals and accurate 
description of the peat type and humification is critical 
to any inventory. Subsequent peat profiling and volume 
calculations are based on these data, and it is important 
that field methods be standard among all field crews. 
Guidelines on peat characterization are outlined in 
Tables 2 and 3. More detailed information can be found 
in Keys (1983), Henderson and Doiron (1982), and 
Korpijaakko and Woolnough (1977).

Lines CI through CO of the form are used to 
describe up to 10 intervals of peat stratigraphy. The 
form characterizes each interval: its depth, peat type, 
humification, wetness, fibre content, relative depth, and 
accompanying remarks, as follows (Figure 7).

Ontario Peatland Inventory: Field-Work Methods

DEPTH
The depth (in centimetres) of each interval from the 
surface of the peatland is recorded in columns 23 to 28. 
Columns 23 to 25 indicate the top, and columns 26 to 28 
the bottom of the interval, normally measured to the 
nearest 5 or 10 cm.

PEAT TYPE
Columns 29 to 37 are used to record the botanical 
composition of the peat and the percentage of each 
constituent.

Table 3. Criteria for determination of von Post degrees of humification (from Henderson and Doiron 1982).

DEGREE 
OF HUMI 
FICATION

HI

H2

H3

H4

H5

H6

H7

H8

H9

H10

INITIAL 
WATER

Clear

Clear to slightly 
yellow

Yellow, slightly 
turbid

Light brown, 
turbid

Brown   mixture 
of plant debris, 
amorphous 
material and water

Dark brown 
solution

Very small amount 
Very dark brown

Little or none

None

None

TEXTURE

Rough

Rough

Rough

Very 
slightly 
soapy

Slightly 
soapy

Soapy

Somewhat 
pasty

Pasty

Pudding- 
like

PLANT REMAINS

Living plants

Entire structure

Breaking into pieces, 
but pieces are intact

Pieces breaking up into 
individual components; 
e.g., leaves, stems, etc.

Individual components 
disintegrating, such 
that some amorphous 
material is present

Plant structures evident 
on close examination 
  nearly half of sam 
ple in an amorphous 
state

Vague structures

Only roots or fibres are 
distinguishable   
homogeneous

No distinguishable 
remains

Indistinguishable

SQUEEZE TEST

Very spongy

Spongy   will spring 
back after pressure 
Holds no shape

Slightly spongy   
holds fairly definite 
form of handprint

Not spongy   forms a 
distinct replica of hand 
print   no peat escapes 
the fingers

Very little peat 
escapes the fingers .

One-third of sample es 
capes fingers

Over half of material 
escapes the hand as a 
paste

Over two-thirds 
escapes the hand

Almost all escapes the 
hand

All escapes the hand

REMARKS

Living

Same as HI 
except not 
living

"Brass knuckles" 
(H3 is rounded, 
whereas H4 is 
sharp)

Rare in nonsedi- 
mentary peats

Important considerations in using the von Post scale of decomposition:

1. When using the colour of the water emitted from a sample to help in determination, note that it must be the initial or free water that is 
looked at from an unsqueezed sample.

2. It is important to "release" as much water as possible from the sample before the final squeeze test is made; otherwise, a much higher 
humification value will result. This is done by squeezing the sample in the hand gently, as opposed to the final squeeze, which is firm. 
Since the action of squeezing the sample in the hand will humify and disturb the sample (especially the higher humifications), the least 
amount of initial squeezing to get the most water out is necessary.

3. The initial water colour test has a number of drawbacks, the main one being that the colour of the water, especially in the more
humified peats, depends strongly on the botanical composition of the peat. For example, even a small amount of charcoal in the peat 
will darken the water. This test can be used, but it is very limited. The other indicators (texture, distinguishability of plant remains, and 
the final squeeze test) should be sufficient for the determination of the von Post degree. It is important to use all of these indicators 
together to determine the degree of decomposition.
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PEAT STRATIGRAPHY
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Figure 7. Sample of Peat Stratigraphy record.

The dominant peat type is determined according to 
one of three groups: moss-dominated, either sphagnum 
(Ss) or brown moss (Sb); sedge (Caret )-dominated (C); 
or wood-dominated, tree (LI) or shrub (Ln). The rele 
vant abbreviation (listed below) is recorded in columns 
35 and 36. Column 37 is reserved for a one-digit 
code representing the proportion of the dominant 
type of peat, in 1096 units. Should the interval 
be composed entirely (100*26) of one of these groups, 
a zero (0) is recorded in column 37; for example, 
I 29 l l I 32 l l ISisiOl-

Peat Type Codes
Amounts: O = 10096 

9 = 9096 
8 = 8096 
etc.
2 = 2096 
l ~ 1096

20

Dominants: S —moss; or, where it can be
identified, 

Ss —sphagnum moss (Sphagnum
spp.)

Sb —brown moss (Bryales, etc.) 
C —sedge (Carex spp., graminoids/

herbs) 
L —wood; or, where it can be

identified,
LI —tree wood (Lignidi) 
Ln —shrub wood (Nanolignidi) 

Minor: ER —Eriophorum spp.
SH —Scheuchzeria palustris
EQ —Equisetum spp.
PR —Phragmites australis
SR —Scirpus spp.
MS —miscellaneous (identify in

Interval Remarks) 
FM —feather moss (forest peat)
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If more than one of the dominant groups is present, the 
subdominant is recorded in columns 32 and 33, along 
with its percentage (likewise estimated to the nearest 
1096) in column 34; e.g., | 29 i i | |C|3|S|S|TI 
Other peat types are recorded similarly to the left, in 
descending percentages: | L i l 11 l |C|3| i ST6"| or 
l Li l 11 l S i b 14 l |C i 5 |. If four peat types should 
occur, the smallest constituent is identified in the Inter 
val Remarks (columns 45 to 80). The numerical codes 
indicated in columns 31, 34 and 37 (see Figure 7) must 
add up to a total of 10 (10096).

Table 2 describes some peat-type characteristics at 
different humification levels.

NON-PEAT MATERIALS
Columns 38 and 39 are used to record a code for 
intervals of non-peat material that is interbedded with 
or which underlie the peat. The percentage code, 
recorded in column 40, is normally zero (0), indicating 
10096. The codes OZ (ooze) and MA (marl), as well as 
the basal sediment codes listed previously, are recorded 
in columns 38 and 39.

The term "ooze" is used here to describe suba 
quatic deposits of humus, including the types of sedi 
mentary lake basin precipitates variously termed gyttja, 
dy, muck, sapropel, copropel, etc. (refer to the defini 
tions in Stanek 1977). Such sedimentary materials vary 
considerably in their constituents and sedimentation 
regime, but usually have a high ash content. In general, 
however, they tend to be amorphous (without structure) 
and/or gel-like.

Two major types of ooze (OZ) tend to occur. Gyttja 
is the product of deposition in nutrient-rich waters and 
is composed of diverse plant and animal remains. It is 
often white-green-grey-brownish, and has a gel-like or a 
loose, coprogenic or granular structure. Dy is the prod 
uct of deposition in humic acid, nutrient-poor waters, 
and is usually in the form of a brown-black gel. Dy may 
appear to be transitional to very well humified peats, 
but usually contains seeds of aquatic plants suspended 
in an otherwise amorphous or gel-like matrix. A well- 
humified sphagnum peat lacks such seeds, and has a 
characteristically grainy structure.

Ooze is normally found in the basal layer of the 
deposit, although it may occur higher in the sequence in 
peatlands associated with streams.

Marl (MA) is used here to describe the greyish or 
white, loose deposits of impure calcium carbonate pre 
cipitated largely through the action of aquatic plants in 
freshwater basins of in-filled lakes. It may resemble 
gyttja but is never gel-like and is very light in colour due 
to the calcium carbonate.

HUMIFICATION (H)
Column 41 is used to record the von Post humification 
degree of the interval. A humification of H10 is 
recorded as zero (0) in column 41. The von Post scale is 
described in numerous publications, and is widely used

for rapid field estimations of peat decomposition. The 
state of decomposition or degree of humification is 
expressed on a scale ranging from l to 10, HI indicating 
living plants, and H10 totally decomposed organic 
matter (see Table 3).

The von Post determination involves the examina 
tion of 3 features: the colour and amount of water 
released from the sample; the amount of recognizable 
plant remains; and the squeeze test (the sample is 
compressed gently to release free water prior to the 
squeeze test). Table 3 presents some of the criteria used 
to differentiate among the 10 degrees of humification.

On laboratory analyses done on Ontario peats, H4 
peats had suitably high calorific values to qualify them 
as fuel peats, while still retaining many characteristics of 
horticultural peats (Riley and Michaud 1989; Riley 
1987, 1988). For the purposes of this inventory, H4 
peats are considered as humified rather than unhumi- 
fied (surficial) peats, as was the case for the New 
Brunswick peatland inventory. As a result, the distinc 
tion between H3 and H4 peats is crucial in this survey, in 
order to form the basis of accurate volume calculations 
of fuel and horticultural peats.

Standardization of field crews with respect to the 
von Post scale is critical to the production of accurate 
peat-type profiles and to the extrapolation of results of 
laboratory analyses to areas of the peatland beyond the 
sampling point.

SAMPLE WETNESS (B)
Column 42 is used to record the relative wetness of the 
sample interval, according to the following five catego 
ries:
1—dry (air dry)
2—slightly wet (low)
3—wet (moderate)
4—very wet (high)
5—saturated

In undisturbed peatlands, wetness values between 2 and 
4 normally occur. Occasionally, lenses of saturated peat 
may be encountered. In such cases, the sample is mainly 
water and a value of 5 is recorded.

Field crews should try to compensate for any addi 
tion or loss of water to the sample interval on the basis 
of particular sampling equipment or methods.

FIBRE (F)
Column 43 is used to record estimations of the content 
of fibres greater than 0.15 mm, excluding wood chips, 
seeds, etc. This is the same fibre dimension used in 
laboratory analyses of fibre (Riley 1989). To determine 
the fibre content in the field, a fragment of the sample 
interval is rubbed between the thumb and forefinger 
about 10 times, or a fragment is macerated with a knife 
blade in the palm about 10 times using firm pressure. 
The material is then moulded into a ball, broken in half, 
and the broken face is observed (with a lens where
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necessary) to assess the content of small shrub and 
sedge roots, rootlets, rhizoids, leaf tissue, moss stems 
and leaves, etc.

The following scale is used:
O— Amorphous/sapric (without discernible fibre or rec 

ognizable plant remains; less than 109& fibre)
1— Sapric (little discernible fibre; large plant fragments 

may occur; fibres may disintegrate under pressure; 
1096 to 4096 fibre)

2—Hemic (on breaking a molded ball, fibres and/or 
plant residues are distinctly visible, and a distinctive 
structure is present; 409& to 709& fibre)

3— Fibric (on breaking a molded ball, tearing of plant 
fibres is obvious; elastic, compact; greater than 7096 
fibre)

These data on fibre content are not incorporated into 
the peat profiles, but should be considered and dis 
cussed in the report text on peat humification charac 
teristics of individual peatlands (see Study Area).

RELATIVE DEPTH
Column 44 is used to record the relative depth of each 
sample interval within the sample core as a whole. The 
relative depth interval is calculated after the complete 
depth has been measured. It is necessary to enter this 
information for points from which physical samples are 
retrieved for laboratory analysis, to allow subsequent 
correlation of sample intervals with laboratory data. 
The following codes are used:
1—The top quarter of total peat depth includes this 

interval's midpoint depth.
2— The second quarter of total peat depth, etc.
3—The third quarter of total peat depth, etc.
4— The bottom quarter of total peat depth, etc.
In this coding, ooze or marl intervals are considered as 
part of the total peat depth, because these intervals are 
also analyzed. Sample intervals occurring across more 
than one quarter should be reported as occurring in the 
quarter in which the centre-point of the interval falls.

INTERVAL REMARKS
Columns 45 to 80 are used to enter remarks about a 
particular interval, such as minor peat types, charcoal 
layers, seeds, sample recovery quality, etc. A more 
accurate characterization of the substrate type can be 
recorded here.

PHYSICAL SAMPLE COLLECTION
At representative points on deposits investigated in 
detail, a top-to-bottom sample core is recovered for 
laboratory analysis (Riley 1989). Points are selected, 
after completion of the transect work, as being repre 

sentative of the general peat stratigraphy and the peat 
underlying the major vegetation types of the peatland.

Complete data are logged for these sampling 
points, including full vegetation sampling. For example, 
a peatland made up of three principal physiognomic 
units, none of which are less than 2096 of the peatland's 
surface area, should have a core sample collected in 
each of those units, at a stratigraphically representative 
point.

If a peatland has several discrete basins, or has 
areas of particularly high-quality peat, the distribution 
of sampling should reflect such site characteristics. It is 
estimated that most peatlands should be sampled at 2 to 
4 points. The objective is to spread the physical sam 
pling across the peatland in a sensible manner, and to 
focus on significant portions of the peat deposits. 
(Much more thorough sampling is required, of course, 
in the case of site inventories trying to prove commer 
cial potential.)

Mini-Macaulay (5 cm diameter, 50 cm long) 
samplers are recommended for this work. However, 
piston samplers (Korpijaakko 1981) or other sampling 
equipment can be used if considered adequate.

The sample core is divided into intervals on the 
basis of changes in peat type and humification, 
corresponding to the core log from the same point. The 
minimum weight of each sample is l kg; it may be 
necessary to recover more than one sample core where 
intervals are short. Ooze and marl intervals are sampled 
using the same procedure.

These samples are carefully sealed in leak-proof 
plastic bags, labelled, and then bagged a second time 
(with a twist tie and a second strong shipping label). As 
little air as possible is alllowed to remain in the bags. 
Moisture loss in the sampling and logging procedure 
must be avoided or minimized. Each sample is properly 
labelled as to NTS map sheet, peatland number, 
sample-point number and stratigraphic level (C-levels 
corresponding to the data record form).

All bagged samples from a single sample point are 
then bagged together, clearly labelled as to the sampling 
point and the number of individual samples.

Samples must be well protected during field han 
dling and shipment, to avoid puncture of the plastic 
bags. In this Inventory, physical samples were submitted 
to the OGS for laboratory analysis.

Physical samples are frozen as soon as possible or 
kept at temperatures less than 30C until submitted for 
laboratory analysis (Riley 1989).

A tabulation of samples collected, including copies 
of core logs completed for points, are maintained with 
the samples; for example:

Area: Rainy River
Site 

Number
52F-21

Sample Point 
Number

L900-500S

C
Level

C3

Depth 
(cm)

55-125

Humifi 
cation

5

Peat 
Type

LlC3Ss6
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LEVELLING AND ELEVATION 
MAPPING
Elevation mapping of the peatland and its adjacent 
uplands should be completed for all detailed study sites. 
Every sampled point along the transect lines is levelled. 
Along these lines, major landscape features (lakes or 
ponds, drainage channels, and sharp topographic 
changes) are also recorded, to facilitate subsequent 
mapping.

If transit/hand-levelling or "electronic topochain" 
is the method undertaken, it must be extended beyond 
the transect lines to the adjacent uplands, to a distance 
that characterizes the peatland basin. Alternatively, 
photogrammetric techniques can be used to map con 
tours from airphotos, which reduces the effort neces 
sary to accurately transit/hand-level upland areas 
adjacent to the peatland. Transit/hand-levelling or 
electronic topochain may be combined with photogram 
metric contouring of peripheral and between-transect 
areas. Airborne laser profiling of the peatland is an 
other possible method, but only if augmented by better

elevation contouring of adjacent uplands and drainage 
outlets than is possible by that method at present.

Elevations should be tied to geodetic bench-mark 
elevations asl (above sea level) on 1:25 000 or 1:50 000 
maps of either the National Topographic Series or the 
Ontario Basic Mapping series.

Contouring of the elevation map should not be 
confined just to the peatland, because water flow into 
and out of the peatland is critical to these studies. The 
topography of the surrounding uplands and outlets, 
especially in topographically confined basins and sites 
associated with streams, rivers or lakes, is an important 
consideration in the hydrology or the potential drainage 
of a site.

For mapping, contour intervals of 1.0 m (or less) on 
peatlands and of 3.0 m for adjacent or included upland 
areas are required. Elevations on the sample-point data 
forms are recorded to the nearest 0.1 m, and levelling 
techniques should be accurate to 0.3 m over l km.

The levelling techniques adopted should be chosen 
to avoid the need to cut lines through treed peatlands.
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Mapping and Profiling

The production of maps and profiles is a major compo 
nent of site inventories. For each study area, a final 
report should include large-scale maps (Figures 8 and 
9) and an index map, for general geographic reference. 
In addition, a set of maps and profiles illustrates 
the information collected in each of the peatlands

studied. These include field investigation, isopach, ele 
vation, and peatland classification maps, and profiles of 
peat type and peat humification. Note that isopach and 
elevation maps are not usually produced for reconnais 
sance sites (see Reconnaissance Study Sites).

ONTARIO

ONTARIO GEOLOGICAL SURVEY 

PEATLAND INVENTORY PROJECT

KEY MAP OF ONTARIO 

SHOWING PARRY SOUND STUDY AREA

Figure 8. Sample key map (1:10 000 000).
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[jTOJ 0.1*

INDEX MAP 
PARRY SOUND AREA

I MInfclryol 
Northam DMUfinwnl 
mdMinw

Figure 9. Sample key map (1:500 000).

All pentland maps are produced at the same scale 
(1:10 000, in this inventory) so that all maps can be 
overlaid on each other, to assist in data interpretation. 
To this end, a single base map is produced and used as 
the basis for all other maps, so that the same back 
ground information (including transect locations) ap 
pears on all maps. It includes all geographic references, 
the map scale, the peatland number, directions, UTM 
grid, the peatland's outline, water bodies, roads, trails, 
directions of stream drainage, the transect layout on the

peatland (with transects identified by number), peat 
sample locations, and other relevant features.

This base map is submitted as the Field Investiga 
tion map (see Field Investigation Map; also, Figure 10 
in back pocket). It includes the designated peatland 
study site and sufficient area beyond to indicate relevant 
portions of the surrounding roadway and drainage sys 
tems, etc. Recommended map legends are indicated on 
Figure 11.
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LEGEND

107

STUDY AREA BOUNDARY

LIMIT OF PEATLAND
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i
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VOLH4-10 
(million m3)

1.649

500 m 1000 m

Scale 1:10 000

ONTARIO GEOLOGICAL SURVEY
PEATLAND INVENTORY PROJECT

PEATLAND 52F-57
ISOPACH MAP

Map 6 of Open File Report 5544 
1985
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STUDY AREA BOUNDARY

LIMIT OF PEATLAND

DRAINAGE CHANNEL AND/OR FLOW DIRECTION

LAKES OR PONDINGS

ISLAND

MAJOR ROADS

SECONDARY ROADS

SECONDARY ACCESS ROADS OR TRAILS

SURVEY LINE DESIGNATION AND LENGTH

SURVEY POINTS

PHYSICAL SAMPLE LOCATION

ELEVATION (m asl)
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107

500 m 1000 m

Scale 1:10 000

ONTARIO GEOLOGICAL SURVEY
PEATLAND INVENTORY PROJECT

PEATLAND 52F-57
ELEVATION MAP

Map 7 of Open File Report 5544 
1985

a) ISOPACH MAP b) ELEVATION MAP

Figure 11. Legends for Peatland Inventory Project maps and profiles.
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Variation from this recommendation may be appro 
priate in some instances; for example, transect numbers 
may be deleted if their presence conflicts with abbrevia 
tions on peatland classification maps. Each final map 
should be complete in itself; overlays are not accepta 
ble.

Legends on all maps and profiles should include the 
study area and site number (e.g., Peatland 52G-226), 
the title of the inventory project (Ontario Geological 
Survey/Peatland Inventory Project), the name of the 
investigator or contractor, the map scale, and the type 
of map.

One original, on 3 or 4 mil (0.08 to 0.1 mm) trans 
parent polyester film, and two copies (white prints) of 
all maps and profiles were submitted during this inven 
tory, standardized in size. Copies of the maps and 
profiles for a particular site are folded in dockets (label 
led as to contents) and accompany the text on the 
particular site.

KEY MAPS AND INDEX MAP
The following maps appear in the introduction to the 
reports done for the Inventory, to indicate the general 
area of study (see Summary Volume).
1. A key map of Ontario outlining the study area (see 

Figure 8), at a scale of about 1:10 000 000.
2. Another key map of the study area, at a scale of 

about 1:500000, indicating the most identifiable 
geographic features of the study area and the gen 
eral locations of peatland study sites (see Figure 9). 
These key maps are page-sized.

3. A 1:250 000 index map of the study area (provided 
by the OGS as an original, on polyester film). It 
includes all peatland study sites and other major 
peatlands larger than 100 ha (excluding some heav 
ily treed sites). The index numbers of the peatlands 
designated for study are followed by the suffix D (to 
designate a detailed survey) or R (a reconnaissance 
survey); e.g., 42D or 24R. Peatlands not scheduled 
for study are represented by index numbers only 
(for example, 46). A white-print copy of the index 
map was included in a docket in the introduction to 
the reports.

ISOPACH MAP
The 1:10 000 isopach map contains critical site informa 
tion, providing peat-depth contouring and peat humifi 
cation data that form the basis for calculations of peat 
volumes and the assessment of particular concentra 
tions of suitable peats, both by stratum and area. The 
accuracy of the isopach mapping is, in turn, based on 
an optimal placement of transect lines to minimize 
between-line extrapolation of contours, and on the ac 
curate assessment of cores along those transects.

At each sampling point on the map (Figure 12, back 
pocket), the following information is displayed.
1. The total peat depth, in metres
2. The depth of the unhumified layer (HI to H3), in 

metres
3. The weighted average humification of the whole 

peat layer
4. The weighted average humification of the unhumi 

fied peat layer (HI to H3)

Peat depths are taken directly from the data record 
form and are placed above the sampling point location. 
Average humifications, calculated from the data record 
forms, are indicated below the sampling point (see 
following).

To calculate weighted-average humifications, the 
following steps are required.
1. Each data record form contains a number of inter 

vals for which the thickness and the peat humifica 
tion are recorded (Figure 7; see Peat Stratigraphy, 
CI to CIO).

2. For each interval, the thickness and the humifica 
tion value are multiplied to provide the humifica 
tion factor (H-factor) of the interval.

3. The sum of the H-factors of all intervals is then 
divided by the sum of the thickness of the 
corresponding intervals, to derive the weighted 
average humification of the profile.

The average humification is calculated for the unhumi 
fied (or surficial) layer (HI to H3), the humified layer 
(H4 to H10), and for the total peat layer (HI to H10). 
The following data (taken from Figure 7) are used as an 
example.

FIELD INVESTIGATION (BASE) 
MAP
This base map used for all subsequent maps can be 
either taken directly from the 1:10000 Ontario Basic 
Mapping series or redrawn from the 1:15 840 Forest 
Resource Inventory maps to a scale of 1:10 000. Base 
maps (see Figure 10, in back pocket) and sample 
legends (Figure 11) should be reviewed carefully as 
drafts before other data are superimposed.

Data Recorded
Interval

Depth (cm)
0-40
40-120

Subtotal
120-140
140-170
170-220
220-260

Subtotal
Total

Von Post
Scale (H)

2
3

5
4
6
7

Calculations
Thickness 

(dm) H-factor

12

14
26

7A

10
12
30
28

32

80
112
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In this example, the thickness of each interval is repre 
sented in decimetres for convenience. Subtotals are 
shown for the unhumified, humified, and total peat 
layers.

The sum of the thickness and H-factors for each 
layer (subtotals, in the example above) are used to 
calculate the average humification for each category:

Surficial layer
Humified
Overall

Sum of 
H-factors

32
80
112

Sum of 
Thickness

12
14
26

Average 
H

2.7 
5.7 
4.3

As mentioned earlier, these numbers appear on the 
peat isopach map, above and below the particular sam 
ple point.

depth of unhumified (or 
surficial) layer (m) 1.2/2.6 *- total peat depth (m)

average H of unhumified -4 2.7/4.3 *- average H of 
(or surficial) layer total peat depth

A plus sign (-f-) is used to indicate a value in excess of 
that indicated (e.g., 6.24- m of total peat), where the 
bottom of the peat was not reached.

Once this information has been plotted on the map, 
the total peat depth is contoured at l m intervals.

In general, peat humification increases with depth; 
this is why the unhumified peat is often referred to as 
surficial peat. It is, however, not always so; inversions in 
peat humifications are sometimes found. In peatlands 
with significant humification inversions in their profiles 
(e.g., a consistent H3 stratum below a more humified 
stratum), this unhumified layer is included in the calcu 
lations as part of the surficial layer, even though it is not 
surficial in location. Similarly, this unhumified stratum 
is considered accordingly for mapping and for subse 
quent volume calculations. If such inversions are under 
50 cm in thickness and less than 300 m across, they are 
ignored in the isopach and volume calculations.

ELEVATION MAP
A 1:10 000 elevation map is drafted for each peatland 
studied in detail, to provide elevation contouring for the 
peatland and for upland areas adjacent to or within the 
peatland (see Figure 13 in the back pocket for an 
example). The actual area contoured beyond the peat 
land should include sufficient adjacent uplands to assess 
the topography of the basin as a whole and to provide a 
context for assessing drainage into and out of the peat 
land. This map may be based on photogrammetric 
techniques, hand-levelling, or other methods (see Lev 
elling and Elevation Mapping).

Bench-mark or reference height locations and 
elevations (and their source) are indicated on the map 
in order to document the elevation values indicated by 
the contours.

Contour intervals of 1.0 m (or less) on peatlands, 
and 3.0 m for adjacent or included upland areas are

recommended. Contour lines should be finer than (or 
otherwise distinct from) other lines on the map (e.g., 
drawn with a pen with a size O nib and "Special T" ink 
on transparent polyester film), and broken (—————). 
The elevation of each sample point is indicated on the 
map.

PEATLAND CLASSIFICATION MAP
A 1:10 000 scale map is completed for each designated 
peatland, compiling the results of field work and air 
photo interpretation (Figure 14, in back pocket). In 
most circumstances, it is critical that the airphoto inter 
preter be a member of the field crew, in order to map 
the peatland classification accurately and to integrate 
field data with the airphotos. Airphoto interpretation 
should be undertaken on the same site-by-site schedule 
as the field work itself.

The map legend should be similar to those in Figure 
11 (omitting any legend units not occurring in the study 
area). Mapping includes any peatland physiognomic 
groups (see Appendix 1) in the designated area, as well 
as areas of shallow water within the peatland. Units are 
annotated with regard to any disturbance effects (cut 
over, post-fire, flooded, grazed, drained) apparent upon 
the peat deposits.

Any complexing of units (such as thicket swamp 
with meadow marsh along beaver floods) should be 
incorporated as subscripts of composition percentages 
(e.g., tS7omM3o). Such complexing is of minor landscape 
units only. In complexed units, there is no need to 
mention any physiognomic groups making up less than 
2596 of the unit. Where utilized, subscripts and super 
scripts are explained in the map legend (see Figure 11, 
sample isopach map legend).

Maps of peatlands surveyed in detail indicate the 
sample points at which full vegetation sampling was 
undertaken. Appropriate abbreviations for specific phy 
siognomic groups (Appendix 1) are used to indicate 
units on peatland classification maps; superscripts indi 
cate the percentage cover values of subformations and 
physiognomic groups (e.g., T^g27!*, O6ls38F, c75S). These 
values are derived from averages of the detailed sam 
ple-point data for points falling within the mapping 
unit, perhaps modified by airphoto interpretation (e.g., 
in the case of tree cover values).

For peatlands surveyed at the reconnaissance level, 
classification mapping is based mainly on airphoto in 
terpretation, and on the limited number of sites sam 
pled in the field.

The same peatland classification mapping should 
be transferred directly to the airphotos for eventual 
submission with the site data (see Peat Resource Poten 
tial).

Mapping should be done with pens with size l nibs 
and erasable Pelican ink (50) on airphotos and Special T 
ink on transparent polyester film originals, indicating 
site-type boundaries with broken lines (—————), and
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the boundaries of the peatland as a whole with heavier, 
unbroken lines.

PEAT PROFILES
Peat profiles (or cross sections) are an important prod 
uct of the survey. They provide basic information for 
interpretation of the characteristics and extent of peat 
resources, and for understanding of the depositional 
history of peatlands. Field crews collecting sample- 
point data should be familiar with peat profiles, and 
should understand the objective of profiling homoge 
nous peat strata from point to point along the transects.

For each transect line, two profiles (cross sections) 
are produced, displaying 1) the distribution of humifica 
tion degrees, and 2) the distribution of peat types. 
Figures 15 and 16 are examples of peat profiles. The 
horizontal scale should be 1:4 000 and the vertical scale, 
l :50. The tops of the profiles correspond to the surface 
elevations of the sample points.

The transect line and sample point is identified 
above each sampling point. The peatland type and 
bottom sediment type are indicated for each point, the 
former above and the latter below. The peatland types 
indicated agree with those indicated on the peatland 
classification map of the site.

Sample points from which physical samples were 
collected for laboratory analysis are also clearly indi 
cated on the profiles. An example of a profile legend is 
presented in Figure 11 (part IV). Bends in base lines of 
less than 45 0 should be treated as continuous profiles, 
with the point, degree and direction of the bend indi 
cated on the profile.

Humification Profile
Figure 15 shows an example of a peat humification 
profile. If present, HI and H2 strata should be merged 
into one stratum (Hl,2). Lines separating H3 from H4 
and H4 from H5 are solid; lines separating the other 
humification degrees, dotted. Lines indicating the posi 
tions of the peatland surface and the contact with the 
substrate are solid. All lines should be straight.

It is often impractical to record accurate depths of 
HI (and perhaps H2) peats at the surface and, in 
southern Ontario, they may not occur. Based on field 
estimates of average depth, the H l,2 stratum can be 
drawn on the humification profile as a unit of fixed 
depth (e.g., 10 cm or 20 cm) in the top portion of the 
profile.

Peat-Type Profile
An example of a peat-type profile is shown in Figure 16. 
The description of the peat-type units of the profiles 
should correspond to the general International Peat 
Society approach, with percentage indications as super 

scripts (e.g., Ss9 = 9096 sphagnum peat). The following 
symbols are used.
S—moss; or, where distinctions are possible: 

Ss—sphagnum moss 
Sb—brown moss

C—sedges, grasses, reeds, herbs, etc.
L—woody; or, where distinctions are made: 

Ln—shrub peat 
LI—tree peat

Most other minor types listed in the data record guide 
lines are added into the C category, except where they 
occur as significant lenses. They are then represented 
with the following codes:
SR —Scirpus SH —Scheuchzeria 
PR —Phragmites ER—Eriophorum 
EQ —Equisetum
Significant lenses of other recognizable strata are also 
recorded, such as charcoal or feather moss forest peat 
(FM).

All strata of ooze (OZ) and marl (MA) are included 
on the profiles. Surface and substrate lines are unbro 
ken, and lines separating peat types are broken (see 
Figure 16).

Substrate types are indicated at the base of each 
sample point, using the following codes:
RO —rock SA —sand
TI —till SI —silt
GR —gravel CL —clay
In many cases, the detailed peat-type data of individual 
cores must be modified and averaged to create mean 
ingful profiles. This situation occurs when dealing with a 
complex stratigraphy composed of many minor lenses 
of similar peat types. The assessment of what consti 
tutes a change of peat type significant enough to show 
on the profile, and the decision as to whether individual 
strata should be interpreted as distinct lenses or aver 
aged into other strata, is partly subjective. However, 
several rules of thumb apply:
1. Significant changes or breaks in peat types should 

first be determined for each individual core before 
comparison with other points on the transect.

2. At a given point, changes in peat types are consid 
ered significant when:
2a. the dominant element changes by 209& or more 

(e.g., C3 to C5 )
2b. the dominance changes (e.g., L'C'S5 to L'S4C5 ) 
2c. minor elements appear or disappear (e.g., L)

3. Comparison with the profile data of adjacent points 
should then be done either to reinforce or to tem 
per the assessment of "significant" changes in peat 
type.

4. Significant changes (and strata) within individual 
cores should be correlated with adjacent cores. This 
may indicate that stratigraphic breaks of apparent 
significance in a single core do not occur in adjacent
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PEATLAND: 42F-137 

TRANSECT: L 500 N 

PROFILE: HUMIFICATION
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Figure 15. Peat profile, showing the distribution of humification degrees along a transect.

PEATLAND: 42F-137 

TRANSECT: L 500 N 

PROFILE: PEAT TYPE
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Figure 16. Peat profile, showing the distribution of peat types along a transect.
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cores. In such cases, very significantly different 
lenses should be included on profiles, whereas less 
significant lenses may be averaged into other major 
strata.

The overall peat-type percentages for a particular peat 
stratum are derived by averaging all the point data 
logged for individual intervals within that particular 
peat stratum, using superscripts and the abbreviations 
indicated above. When averaging peat-type dominance 
values to obtain percentages (in units of 1096) for 
superscripts, superscript values of less than l should be 
dropped, but the symbol of that particular peat type 
should be kept (e.g., LC4S6).

Profiles are drafted together on transparent polyes 
ter film of standardized size (e.g., 50 by 65 cm, if 
appropriate), with full legends and scales, with the two 
profiles from each transect drafted one above the other 
for convenient comparison.

For reconnaissance sites, sample points are ar 
ranged as much as possible in a straight-line pattern for 
which peat profiles can be plotted. For random or 
unaligned reconnaissance points, a modified peat pro 
file is used (Figure 17). At each sample point, the 
humification values and strata are represented to the 
left of the profile; and the peat types, to the right.

Staff involved in producing profiles (and isopach 
maps) should have field experience in collecting sam 
ple-core data in detailed study areas, in order to under 
stand the quality and/or limitations of the data col 
lected.

Copies of all profiles of a particular site are folded 
in a docket accompanying the text and maps for the 
particular site.
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Figure 17. Profile of unaligned reconnaissance survey points.
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Report Formats

Reports prepared for projects take many forms. The 
following recommended format for a peatland inven 
tory project is based on the experience of the partici 
pants in the Ontario inventory.

The main content and results of an individual proj 
ect are contained in the Summary Volume. This mate 
rial is accompanied by a number of appendixes, which 
together form several additional volumes.

The first volume, the Summary Volume, contains 
the Abstract, Contents, Introduction, Methodology, 
Results and Conclusions. Subsequent volumes, titled 
Appendix l, Appendix 2, and so on, contain the De 
tailed or Reconnaissance Site Evaluations. The Sum 
mary Volume contains a fully paginated table of con 
tents for all volumes;and each Appendix volume has an 
abbreviated one-page table of contents indicating the 
general contents of all volumes, including the chapters 
or sites in each volume. Because of this, a user looking 
at any single volume will be able to understand the 
organization of the whole report.

The report follows the following format (see the 
corresponding sections in this Paper).
* Summary Volume

1. Abstract
2. Contents, Acknowledgments
3. Introduction
4. Methodology: Field Investigations
5. Methodology: Data Analysis and Presentation
6. Results and Conclusions 

6a. Study Area 
6b. Detailed Study Sites 
6c. Reconnaissance Study Sites 
6d. Peat Resource Potential 
6e. Literature Cited

* Appendixes
7. Detailed Site Evaluations, each to include:

7a. Peatland Number (and name of site, if lo 
	cally available) 

7b. Location 
7c. Access
7d. Dates of Field Study
7e. Topography and Drainage
7f. Area and Shape
7g. Peatland Vegetation
7h. Peat Depth
7i. Peat Type
7j. Peat Humification
7k. Peat Volumes
71. Potential for Fuel or Horticultural Peat De 

velopment

7m. Comments
7n. Maps: Field Investigations 

Isopach 
Elevation 
Peatland Classification

7o. Profiles: Peat Humification 
Peat Types

8. Reconnaissance Site Evaluations, each to in 
clude:
8a. Peatland Number (and name of site)
8b. Location
8c. Access
8d. Dates of Field Study
8e. Topography and Drainage
8f. Area and Shape
8g. Peatland Vegetation
8h. Peat Depth
8i. Peat Type
8j. Peat Humification
8k. Estimated Peat Volumes
81. Potential for Further Detailed Study
8m. Comments
8n. Maps: Field Investigation

Peatland Classification
80. Profiles

SUMMARY VOLUME 

Abstract
This synopsis of the study includes, at a minimum:
1. An indication of the area and the date of the study
2. The general geomorphological/hydrological types 

of peatland in the study area
3. The general peatland vegetation types in the study 

area, and whether the peatlands studied were rep 
resentative or anomalous

4. The general peat types and humification levels en 
countered

5. A table of detailed study sites, including: 
5a. peatland number (and informal name) 
5b. total peat volumes 
5c. humified peat volumes
5d. annotations of those sites with development 

potential as fuel peat or as horticultural peat 
deposits

6. The total peat volumes, peatland areas, peatland 
types, and average depths in the study area, 
abstracted from the Summary Table (Table 4)
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1. The potential of each site for development in terms 
of site access, regional drying climate, site cover 
types, drainage patterns, etc. (abstracted from the 
Comparative Summary Table; see Table 5)

Introduction
The introduction outlines the general 1) geologic, 
2) geomorphologic, 3) climatic, and 4) vegetational 
characteristics of the study area, with reference to 
standard provincial information sources and more spe 
cific regional treatments. It outlines any elements of the 
Quaternary history of the study area that relate, 
through basin definition or substrates, hydrologic re 
gime, timing of glacial retreat, etc., to the development 
of peat deposits and peatland systems in the study area.

Reference is made to any palynological studies 
done in the area that might indicate dates of initiation 
of peat deposits (e.g., Penney 1978). Other Quaternary 
studies of regional vegetation patterns or peatland de 
velopment related to climatic influences are also cited.

A summary of local or regional climatic conditions 
is presented in order to provide basic information re 
lated to the conditions necessary for air-drying peat or 
other peat operations. It includes regional data on 
temperature, sunshine, precipitation (amount and 
number of days), winds (directions, speeds, prevailing), 
potential evapotranspiration, and moisture deficiency, 
noting any tendencies or anomalies of the regional 
climate within the provincial context. The summer sea 
son (May to October) is of particular interest in terms of 
traditional peat-harvesting techniques, and the average 
number of continuous periods of 3 or more days during 
that season provides a rough guide to the minimum 
number of conventional harvests to be expected. Com 
parison of climate with other areas with an active peat 
industry is pertinent; e.g., the New Brunswick or Que 
bec areas of peat production.

The Introduction includes any published or other 
wise available data on rates of peat growth or accumula 
tion in the study area, or estimates based on growth 
rates from other sites in Ontario.

The key maps (1:10000000 and 1:500000) and 
index map are included in this section (see Key Maps 
and Index Map, earlier in this Paper). Figures (illustra 
tions) should be, if not page size or 1:250000 map 
sheets, in standard sizes for later convenience in prepar 
ing reports (e.g., 50 by 65 cm, or otherwise if more 
appropriate). Each figure has full legends and scales, 
and appropriate UTM and latitude/longitude refer 
ences (see Chapter 3).

In the Introduction, the location and extent of any 
peat operations (horticultural peat extraction, peat con 
tainers, etc.) in the study area are reported, as well as 
any prevalent land use practices that may influence 
peatlands locally (drainage, clearing by fire, forestry, 
etc.).

Methodology: Field Investigations
This part of the report offers a brief summary of field 
methods. It describes the sampling equipment used, 
dates of field work, disposition of sample points, re 
sponsibilities of field personnel, standardization of field 
methods, etc. Only a very brief synopsis of the field 
methods is recommended if more elaborate descrip 
tions of methods can be referenced; any methods not 
standardized or referenced are presented more fully.

Other elements discussed include methods of level 
ling sites; vegetation sampling (plot size); specimen 
collection; identification referrals; manuals used in 
identifying mosses, lichens, or vascular plants; abbrevia 
tions for plant species or other aspects of the site record 
form; method of measuring groundwater pH; contacts 
with Ministry of Natural Resources District or Regional 
staff; means of access to areas (e.g., by foot, helicopter); 
etc.

This section also includes a list of sample points at 
which physical samples were retrieved for later labora 
tory analysis, as well as the methods employed in col 
lecting those cores.

Methodology: Data Analysis and 
Presentation
Reference is made to the methods presented here and 
to any deviations from these methods. A synopsis of 
methods is optional, but this section does include the 
methods of volume calculation (for reconnaissance 
study sites as well) and elevation contouring (photo- 
grammetric or otherwise). The techniques employed in 
finalizing the peatland classification maps are also dis 
cussed.

Results and Conclusions
This chapter of results and conclusions is sufficiently 
complete to provide the reader of the Summary Volume 
with both site-specific information and the regional 
overview of the peat and peatland characteristics in the 
area. To this end, this chapter includes brief site-by-site 
summaries, comparisons of sites with each other, and a 
regional synopsis within which the individual charac 
teristics of sites can be judged.

To provide the last, all site-specific detail is inte 
grated to characterize the study area as a whole, in 
terms of peatlands, the peat deposits studied, the cli 
mate, geomorphology and hydrology of peatlands, and 
the accessibility, drainage and density of tree cover on 
peatlands. Tables summarizing and averaging site data 
conform to the attached Summary Table (see Table 4) 
and Comparative Summary Table (see Table 5). Other 
tables are added as required; e.g., a summary table of 
peatland/landform characteristics (topography, drain 
age, genesis, configuration, peat depth/type, vegetation 
type); a summary table of overall vegetation types; a 
floristic summary of the study area; land tenure; etc.
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Table 4. Layout of Summary Table.

Areas Studied

Detailed Sites
31F-23

etc.

Total Detailed 
Sites

Reconnaissance
Sites

31F-25

etc.

Total Recon 
naissance Sites

Grand Totals

I
CQ

f
W g*
•M S

Total Area o Study Site (1

620

13200

385

6760

19960

os1•o
e
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485

7895
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4390

12285
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7365

NA

NA
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3 -^ 'S j2'"J J*
a a

Kx o
Z*

58 (5)

1127(62)

4
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1154
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0.65

42.66
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+
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g
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O)

Stump Cont

1.1

2.2

NA

NA

NA

S.
r*

1
?fo

Geomorphol

Peatland Classification

v
Q*

Peatland Tyi

cS
tS

TlsB
OlsB

cS
hS
tS

TsrB
TgB
TsrF
TgF
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OgB
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cS
tS

mM

cS 
hS
tS

TsrB
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all the
above

'So

220
85

140
40

1915
955

1055
1510

25
720
460
965

95
20

175

205
70
15

2605 
706
895
400

totals
of

above

B

08
O)

Ve of Total P

46
16
21

8

15
9
8

12
-
8
6
9
2
-
3

82
16
2

50 
14
17
8

weighted
averages

of
above

r '
03 BCg yt s
0 Z
f
Average Dep (No. of Point

1.1 (28)
1.3 (9)
2.4 (10)
3.2 (11)

1.1 (173)
4.0 (73)
1.4 (86)
2.4 (100)
- (-)

1.9 (256)
2.2 (32)
3.0 (259)
2.8 (40)
- (-)

2.6 (23)

2.8 (2)
2.6 (2)
- (~)

2.3 (29) 
4.1 (12)
2.1 (10)
3.2 (2)

weighted
averages

of
above

l"2

li
2 e^u rS
No. Sample Full Vegetal

3
3
3
-

12
3
3
8
1
4
3
4
2
1
2

1
1
-

14 
5
6
3

totals
of

above

to 
V"EL
eee

CA
To
LI

No. of Physil 
Collected

1
1
1
-

8
3
3
5
1
2
1
2
1
1
1

NA
NA
NA

NA 
NA
NA
NA

NA

Note that some columns require weighted averages, e.g., average peat depth under particular vegetation types. Averages should be weighted by the 
number of sample points averaged.

STUDY AREA
In this section, a summary of the general information 
relevant to the study area as a whole is presented. 
Geomorphological, hydrological, climatic and vegeta- 
tional data are correlated with the present distribution 
and the past development of peatland in the area.

Reference is made to tendencies and regional patterns 
in peatland type and vegetation, peat depth and type, 
etc., across the area, as well as to the overall relation 
ships between peat depth and quality, peat volumes, 
and vegetation types across the area.
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Table 5. Sample of Comparative Summary Table (Northland Associates Ltd. 1984).

Peatland 
Number
52C-23

52C-31/
32

52C-37

52C-44

52D-16/
17

52D-21

52D-26

52D-29

52C-32

52D-43

Sfl 
M
S3

Road
(E)
Road
(E)
Road
(E)
Road
(E)
Road
(E)
Road
(G)
Road
(E)
Road
(E)
Road
(E)
Road
(E)

Peatland Area 

(ha)

680
(G)
1630
(E)
1541
(E)
3226
(E)
1496
(E)
4835
(E)
1355
(E)
1298
(E)
1185
(E)
1497
(E)

Peatland Area 
M m (ha)

466
(G)
1574
(E)
1394
(E)
2808
(E)

955
(G)
N/A

1029
(E)
1191
(E)
1180
(E)
1467
(E)

Total Volume
(10* m3)

13.9
(P)

43.9
(E)
50.3

(E)
110.5
(E)

17.0
(P)
94.3

(E)
29.4

(G)
33

(E)
36.9

(E)
62.1

(E)

Unhumified Peat 
(Hl-3) Volume 

(10* m3)

1.9
(P)
19.8
(G)
13.0
(P)
51.2
(E)

4.6
(L)
43.1
(L)*

17.8
(G)
20.0
(E)
16.3
(G)
44.6
(E)

Humified Peat (H4+) Volume 
(10* m3)

12.0
(G)
24.1
(E)
37.3
(E)
59.3
(L)*

12 A
(G)
51.2
(L)*

11.5
(P)
13.0
(G)
20.6
(E)
17.5
(G)

Average Peat 
Depth (cm)

356
(G)
363
(G)
354
(G)
550
(E)**

127
(P)
195
(P)
235
(P)
292
(P)
375
(G)
360
(G)

Dominant Peat Type

S
(G)
S
(G)
s-c
(G)
S
(E)**

S
(G)
S-C
(P)
s
(G)
Mixed
(P)
S
(G)
S-C
(G)

Average Peat Humification

H4.7
(G)
H3.9
(P)
H4.7
(G)
H3.0
(E)**

H4.0
(P)
H4.4
(P)
H3.6
(P)
H3.5
(P)
H3.8
(P)
H3.4
(P)

Stump Content 

(percent)

0.26
(P)
0.33
(L)
0.50
(P)
N/A

0.0
(E)
0.30
(P)
0.30
(P)
0.30
(P)
0.10
(G)
0.25
(P)

Tree Cover 

i-10%

3296
(G)
379fc
(G)
5396
(P)
2096
(E)
6996
(E)
4396
(P)
639fc
(L)
599fc
(L)
719fc
(L)
7896
(L)

Drainage

Good
(G)
Good
(G)
Poor
(L)
Good
(E)**

Ditched
(E)
Poor
(L)
Poor
(L)
Good
(G)
Good
(G)
Poor
(L)

Land Tenure 9fc Crown Land

5096
(G)
3096
(P)
2096
(P)
2096
(P)
1096
(E)
7596
(L)
6096
(G)
7596
(G)
4596
(P)
3396
(P)

Overall 
Rating

Good, humi 
fied peat
Good, unhumi-
fied peat
Poor

Excellent, un-
humified peat
Excellent,
humified peat
Poor

Poor

Good, unhumi-
fied peat
Poor

Poor

: Excellent 
Poor

G
L -.

-- Good 
Limiting

^Difficult to extract 
**Figuresfor Deposit #44 based on southern half of deposit

DETAILED STUDY SITES
Detailed sites are discussed on an individual and com 
parative basis, presenting and relating all aspects of the 
data collected in the field (see Detailed Site Evalua 
tions). This section includes a two- to three-paragraph 
summary for each site, abstracted from the appropriate 
individual Detailed Site Evaluation (included in the 
Appendix volumes). The subsequent summary of all 
detailed sites stresses 1) comparison of sites with each 
other, and 2) assessment of development potential. 
Reference is made to the Summary Table and Compara 
tive Summary Table. Other tables may include the per 
centage composition of various peat types and degrees 
of humification of peat in each deposit.

Peat resource potential is also included as part of 
this summary, even though it is given more prominence 
in a separate section. Many of the descriptive elements 
of this part of the report bear directly on a site's re 
source potential; e.g., tree cover, peat type, basin con 
figuration, drainage, average peat depth, etc.

These data are discussed in considerably more de 
tail in the individual Detailed Site Evaluations, with 
comparisons of sub-areas within the peatland as a 
whole. However, where only particular portions of a 
peatland have peat resource potential, these areas are 
indicated here.

RECONNAISSANCE STUDY SITES
A similar summary and appraisal of reconnaissance 
sites is made, with special reference to the assessment of 
sites that might be recommended for future detailed 
study (see Reconnaissance Site Evaluations).

As with the summary of detailed study sites, this 
summary includes site-by-site summaries, a Summary 
Table, a Comparative Summary Table (modified from 
Table 5) and between-site comparisons.

PEAT RESOURCE POTENTIAL
Although the assessment of development potential is 
difficult, it is important to these studies. Approaches 
may differ, but priorization of sites should refer to 
certain peatland characteristics, at least: volume of dif 
ferent peat types, distance to roads and/or population 
centres, density of tree cover on sites, stump content, 
slope gradients across deposits to potential discharge 
points, and so on. (Some of these items are included in 
Table 5.) Reference is made to land ownership and to 
any special features of the peatland, such as environ 
mentally sensitive areas, areas of natural and scientific 
interest, wetlands, deer yards, fish spawning areas, tim 
ber licences, extant peat-harvesting operations, etc.
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Resource potential relates to energy peat and/or 
horticultural peat potential, and even to potential 
drainage for agricultural or forestry use, or potential 
conservation or wildlife uses (if appropriate).

LITERATURE CITED
The bibliography is limited to those sources directly 
cited in the report. It also includes all references made 
in the subsequent detailed and reconnaissance site 
evaluations. References should be complete in terms of 
author, date, title, journal/report/symposium, pub 
lisher/agency, and full page references.

Personal communications cited must include an 
address or affiliation by which that individual may be 
contacted.

DETAILED SITE EVALUATIONS
These evaluations include all data on individual de 
tailed study sites, arranged as individual units in the 
order of peatland number, with copies of all relevant 
maps and profiles folded in dockets following each site 
description. All site photographs are mounted, with full 
captions. Inclusion of a 1:50 000 site map or airphoto 
with simplified peatland boundaries and/or peatland 
classification is recommended.

Peatland Number (and Informal 
Designation)
The full peatland number includes both the NTS map 
sheet number and the peatland number, as provided by 
the OGS (e.g., Peatland 521-103). If formal geographic 
or informal local names are in use for particular peat- 
lands, these are also included (e.g., Richmond Fen, Lola 
Lake Bog).

Location
This description includes the UTM Grid Reference 
prefixed by the grid zone and accurate to 1000 m for a 
central point on the peatland (e.g., 16-4545576); lati 
tude/longitude accurate to the nearest minute (rounded 
to the north and west) for the same central point (e.g., 
500 19'N, 88054'W); township(s) and county/district/re 
gional municipality; and the relevant airphoto flight 
lines and photo numbers. Reference is made to local 
features (e.g., 9 km east of Armstrong, directly north of 
the Armstrong airport).

Access
For detailed sites close to developed areas, reference to 
mapped roads and access points sis made (e.g., immedi 
ately accessible by CN railway and the Armstrong Air 
port access road, from which the peatland extends 
northward for approximately 4 km).

For less accessible sites or accessible by unmapped 
logging or access roads, reference is made to distances

to roads in either direction, to mapping of logging or 
access roads on the site Field Investigation map, or to 
trails, cut township or concession lines, hydroelectric 
right-of-ways, railway lines, pipelines, etc.

Access is also discussed in terms of distances to 
nearby towns or cities, and, where possible, to mines, 
pulp and paper mills, lumber mills, or other industrial or 
transportation centres.

Dates of Field Study
Dates of reconnaissance and detailed field studies are 
listed chronologically. Any weather conditions affecting 
field studies (e.g., frost, snow) are mentioned. For ex 
ample, the 1983 field season in southern Ontario was 
unusually dry, and reference to this fact was relevant to 
subsequent characterization of site conditions.

Topography and Drainage
The discussion of topography integrates relevant topo 
graphic data on the peatland and surrounding uplands 
(from contour maps or basin geomorphology) with the 
elevation and isopach data derived from detailed site 
studies.

Discussion includes present and potential drainage 
of the peatland, discussion of any drainage problems 
due to lack of available discharge systems and, where 
applicable, comments on present drainage ditches, bea 
ver floods, and seasonal (spring) flooding of area. 
Water-flow into and through the peatland is also dis 
cussed.

The area, number, and type of any open water 
bodies in the peatland is presented, as well as a sum 
mary of substrate types across the peatland. Any inter 
preted unevenness or irregularity in the basin bottom is 
discussed.

If particular parts of a peatland differ in discharge, 
inputs, or drainage potential, such parts are discussed in 
a comparative fashion and with reference to parts of the 
peatland having higher resource potential.

Area and Shape
Area and shape of a deposit are important and are 
reported both in terms of the whole peatland, the peat 
land with peat over l m deep, and those parts of the 
peatland which, because of peat depths (for example, 
more than 2 m deep), peat type and drainability, are of 
greatest resource potential. For example, a particular 
peatland may have a significant central block with high 
resource potential, along with several peripheral chan 
nels or embayments of shallower peat, higher forest 
density, or greater drainage difficulties.

Peatland Vegetation
This discussion begins with a statement of the geomor- 
phologic type of peatland (see Appendix 1) and sum 
marizes the dominant formations and physiognomic
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groups, and their distribution across the peatland, refer 
ring to the relevant peatland classification map and the 
areal coverage (hectares and percent) and average peat 
depths of particular physiognomic groups.

There follows a more detailed characterization of 
each peatland classification unit (by formation and phy 
siognomic group). This discussion includes average 
depth-to-water and groundwater pH characteristics of 
the physiognomic groups mapped for the peatland, as 
well as characterization of the hummock-hollow micro 
topography, average tree cover values, and other domi 
nant or diagnostic species. Any special vegetation or 
floristic features of the peatland are discussed, usually 
in relation to published regional floristic treatments 
(e.g., Baldwin 1958 or Argus et al. 1987).

Detailed information collected on peatland vegeta 
tion (see Full Vegetation Sampling) is summarized in 
the general format of Tables 6 (sample Summary Table 
of Vegetational Dominance Types) and 7 (sample 
Table of Vegetational Cover Values). The table on dom 
inance types includes the cover values (in percentages) 
of the dominant species for the samples collected 
in each physiognomic group; e.g., treed low-shrub 
bog (Picea mariana 22-Chamaedaphne calyculata*4 ~ 
Sphagnum fuscum 15). The table of cover values includes 
depth-to-water and groundwater pH characteristics of 
sample points in the peatland. Reference is made to the 
number of sampling points at which full vegetation data 
were recorded; the specific sampling points indicated 
on Table 6 are indicated on the peatland classification 
map.

Table 6. Sample Summary Table of Vegetational Dominance Types.

Patterning of vegetation in peatlands (e.g., ribbing, 
tear-shaped island, circular features, fen ponds) is usu 
ally diagnostic of drainage patterns or periglacial his 
tory. All such patterning within peatlands is discussed 
and, where possible, indicated on the peatland classifi 
cation map of the area (for example, with stippling, 
identified in the legend). The pool phase of string fens is 
characterized in terms of possible constraints on devel 
opment; e.g., even with lowered water levels, would the 
pools present obstacles to vehicle traffic on the site?

Detailed peat profiles (especially profiles of peat 
types) and vegetation data are integrated into a discus 
sion of the probable vegetation succession that can be 
interpreted from the data gathered and other palyno- 
logical or macrofossil data available in the literature. 
Peat-type profiles should be accurate enough to suggest 
general successional scenarios; this objective should be 
kept in mind while observing and recording peat cores.

Peat Depth
The discussion of peat depth characteristics of the peat 
land focusses on variations in total peat depths, and 
humified (H4+) versus unhumified (HI to H3) peat 
depths in various parts of the peatland. Averages of peat 
depths across the peatland as a whole (and in the area 
with peat more than l m deep) are presented, as well as 
reference to average peat depth characteristics of dif 
ferent vegetation formations and of areas within the 
peat deposit having particularly significant resource 
potential, such as areas larger than 200 ha with either 
horticultural or energy-grade peat more than 2 m deep.

Physiognomic Group
Open Low-Shrub 
Bog

Treed Low-Shrub 
Bog

Open Graminoid Bog

Treed Graminoid Bog

Open Graminoid Fen

Treed Graminoid Fen

Open Low-Shrub Fen

Conifer Swamp

Thicket Swamp

Meadow Marsh

Sample Location
L3600W + 300S

B2400W

B2600W 
L3600W -t- 400S

L2600W + 400N

L3600W * 500S

L700W + 400N 
L1500W + 600N 
B3100W

B1800W 
B3700W

L2600W + 800S

L3600W + 700N

BOOOW

L2600W + 1435N

Dominance Type
Chamaedaphne calyculata 36 — Eriophorum spissum 8 — Spagnum fuscum 98

Picea mariana ll — Kalmia polifolia 15 — Carex aquatilis 15 — Sphagnum fallax 70

Picea mariana 15 — Chamaedaphne calyculata 25 — Sphagnum nemoreum x 
Picea mariana™ — Sphagnum fuscum 50

Carex lasiocarpa 55 — Sphagnum magellanicum*0 — Sphagnum nemoreum*0

Picea mariana 32 — Eriophorum spissum 35 — Sphagnum fallax90

Carex lasiocarpa 55 — Sphagnum fuscum M 
Cladium mariscoides 25 — Phragmites australis 18 — Scirpus hudsonianus™ — Rhynchospora alba 10 
Betula pumila 20 — Carex lasiocarpa 55 — Spagnum centrale x

Larix laricina n — Carex aquatilis l2 — Carex //mosa 8 — Sphagnum fallax 15 
Picea mariana™ — Calamagrostis canadensis 22 — Spagnum fallax 90

Ledum groenlandicum 18 — Carex lasiocarpa 25 — Equisetum fluviatile* — Sphagnum fuscum 65

Picea mariana 22 — Carex pauciflora 20 — Sphagnum magellanicum 65

Myrica gale 20 — Betula pumila 15 — Calamagrostis canadensis 10 — Phragmites australis* — 
Pleurozium schreberi50

Calamagrostis canadensis 25 — Scirpus cyperinus }5 — Carex, rostrata 10
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Table 7. Sample Summary Table of Vegetational Cover Values (vegetation species list for Peatland 42B-39).

PHYSIOGNOMIC TYPE

PH

Depth-to-water (cm)

Larix laricina
Picea mariana
Betula pumila var. glandulifera
Sarracenia purpurea
Drosera rotundifolia
Rubus chamaemorus
Andromeda glaucophylla
Chamaedaphe cafyculata
Gaultheria hispidula
Kalmia angustifolia
K. polifolia
Ledum groenlandicum
Vacdnium myrtilloides
Voxy coccus
Menyanthes trifoliata
Melampyrum lineare
Scheuchzeria palustris
Calamagrostis canadensis
Carex chordorrhiza
C. lasiocarpa
C. limosa
C. oligosperma
C. pauciflora
C. paupercula
C. trisperma
Eriophorum spissum

(E. vaginatum var. spissum )
E. tenellum
E. virginicum
Rhynchospora alba
Smilacina trifolia
Equisetum fluviatile
Salix pedicellaris
Sphagnum spp.
5. magellanicum
S. nemoreum
S. fuscum
S. russowii
S. angustifolium
S. centrale
Drepanocladus exannulatus
Pleurozium schreberi
Pohlia nutans
Aulocomnium palustre
Cladina spp.
Hypnum spp.
Pofytrichum juniperinum
Hepatics

OlsF

5.4

28

4
3
7
P
P

3
10
P

P
3

3
2

P

P

3
3

7
P

15
42
20

8
5

P
P
P
P

P

TlsF

5.2

26

7
3
5
P
P

P
18
P

P
3

2

P

5
3

15

P
10

17
40
10
7

20

P
P

5.6

33

5
15

P

10
5
P

15
P
P

3

P

P

12
12

20
45

5

15

P
P
P

P

5.3

26

P
5
7
P
P

P
8
P
P
4
5

P
20

P

P

P
3
P
P
P

P

7
P

42
25

8

15

P
P

OgB

5.1

6

P
P

P

P
4

3
8

8

P

P
12
P
P

6

P

10
60
15
10

P
P
P

OgF

5.4

—

P

5

3

P
P
P

2
2

4

5

P
P

P
P

25
15
15

23

12

OlsB

4.3

27

5
3

P
P
5

6
P
2
8

10

4

15
P
2
P

15
15
20
35

P
5

P

P

OlsPF

5.3

14

4
3
P
P

P
4
P
P
2
P

2

3
10
P

P
3

P

P

20
25

8
10

30

1

1

OdsB

4.9

28

P
1

P
P

P
6
P
5
3
3

P

P

3
5
3

P

P

10
60

P
8
5

10

P
1
1

4.7

11

2

P

10
P
2
7
3

2

P

2
P

10

25
5
P

60

P

P

TlsB

4.7

43

12

17

12
P
2
3

20
3
P

P
P

P
2

2

16

20
30

8

2

2

2

4.7

25

10

P

8
P
8
P
2
2
6
2
P

P

2
P

3

3
15
20
30
13

2

1

1

OlsB

4.5

45

7

P
P

20

20
3
P
5

10
P
P

P

P
P

P

P

10
10
65

3

1

1

P

4.6

31

3

P

3
P

7
5

P

P

P

P
8

8

P
P

P
5

25
30
20

5
10

P

P

P

OgPF

4.6

15

2
3
P
P

3
7

2
5

2

4

P

4
6

P

P

7

24
25
15
12

15

7

2

cS

5.1

26

25

P

P
15
P

9
P
P

P

3

P
2

15
5

10
28

20

1
Numbers refer to the percentage cover value. 
p—species present

Peat Type
This discussion is expected to be a descriptive integra 
tion of data on peat types. Based on peat profiles and 
core data, a summary of the general peat types found in 
the deposit is presented. Within broad categories of 
peat types (e.g., S, SC, C, CS, CSL, SCL, LC, etc.) the 
characterization is made in consideration of both areal

and stratigraphic variation in peat type. For example, 
peat type may vary across a deposit, sometimes but not 
always associated with surficial vegetation. Similarly, it 
may vary considerably in terms of its stratigraphy, often 
in relation to the basin configuration of the peatland or 
to earlier patterns of drainage. Again, areas within the 
deposit having particularly significant resource poten 
tial are discussed.
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Peat Humification
Peat humification varies stratigraphically, as well as 
laterally, in most peatlands. This discussion interprets 
and integrates the relevant peat isopach data, keying 
especially on the stratigraphic distinction between 
unhumified (HI to H3) and humified (H4 to H10) 
peats, and on the occurrence and distribution of humi 
fied peat within the peatland basin. Reference is made 
to portions of any peatland that have the greatest con 
centration of humified peat. Reference is also made to 
the proportions of peat profiles and peat volumes inter 
preted to be sapric or amorphous (e.g., less than 40*?6 
fibre content, or O to l on the fibre scale recorded on all 
site data records).

Peat Volumes
The volume and isopach map data are interpreted with 
special attention to areas having particularly high con 
centrations of peat. Estimates of the percentage of total 
peat volumes or humified peat volumes in those partic 
ular sectors of the peatland are presented.

Volume estimates can be calculated in many ways, 
but tests conducted by the OGS have demonstrated that 
the "doughnut" method provides the most conservative 
and accurate estimates with the type of sampling grid 
used in this inventory.

Volumes in areas with peat depths greater than 1.0 
m should be calculated by the doughnut method from 
the data on the peat isopach map (Figure 18).

The volume of peat in areas with peat depths less 
than 1.0 m is calculated separately. Since the volume, 
area and number of sample points in this area will be 
relatively small, the average depth is assumed to be 0.5 
m, and the peat to be unhumified (HI to H3). (In some 
southern Ontario sites, this assumption may be modi 
fied to reflect local conditions.) Where depths are less 
than 1.0 m, the volume of peat is calculated by multiply 
ing the area having less than 1.0 m peat by 0.5, and 
adding this to the previous calculations to obtain the 
total volume of the peatland.

Peatland volume calculations exclude all ooze or 
marl strata. The presence and distribution of these 
materials is discussed in this portion of the text.

A short table of peat volume data is included here 
to summarize these data. It may be expanded by seg 
menting the total volume by contour intervals (e.g., less 
than l m, l to 2 m, 2 to 3 m, etc.), as is necessary in the 
overall volume calculation anyway.

Peatland
No.

Total
Peatland

Area 
(ha)

Volume Peat
in Area with
< 1 m Peat 
(xlO3 m3)

Total Peat
Volume 

(xlO3 m3)

Total Humified
Peat Volumes

(H4-H10) 
(xlO3 m3)

Potential for Fuel or Horticultural 
Peat Development
Although the assessment of development potential in a 
strict socio-economic sense is not feasible at the inven 
tory stage, an appraisal of the relative suitability and 
accessibility of the peat resource for energy and/or 
horticultural peat production is provided. This entails 
comments on the volume of the deposit, the general 
peat types, the accessibility of sites to present roads or 
population/industry centres, the density of tree cover on 
the deposit, and the apparent possibilities for wet or dry 
mining of the deposit or of parts of it. Tonnage calcula 
tions are not attempted, but a ranking of deposits on a 
comparative basis may be appropriate; e.g., high, me 
dium, low potential, with rationale and definitions. A 
modified comparative table should be considered for 
inclusion here (see Table 5).

Stump content (7c) is presented here, based on the 
calculation from Figure 5 (see Sample-Point Data) and 
the data collected on the site data record forms. Varia 
tion in stump content across the peatland is also dis 
cussed.

Comments on present land tenure (e.g., Crown 
land, private ownership, Conservation Authority lands, 
timber licences, etc.), land use, and any present or past 
drainage and/or peat extraction is included here.

Comments
This section is reserved for any other information or 
discussion. For example, if the site has been previously 
evaluated or studied (e.g., OGS reports by Graham or 
others, National Wetland Registry data at the Land 
Resource Research Institute of Agriculture Canada, or 
literature sources), reference is made to those data and 
comments made to indicate whether data differ from or 
conform to that previously reported.

Reference is made to contacts with District and 
Regional Ministry of Natural Resources staff concern 
ing land use plans, "sensitive area" studies, reports on 
areas of natural and scientific interest, wetlands, deer 
yards, fish spawning sites, etc. If no such data are 
available, mention is nevertheless made that Ministry 
sources were approached.

Maps
1. Field Investigation Map (base map); map not to be 

bound into reports, but submitted separately
2. Isopach Map
3. Elevation Map
4. Peatland Classification Map (see also Appendix 1)

Peat Profiles
1. Humification Profile
2. Peat-Type Profile
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A. TOTAL VOLUME

1. Calculate the surface area within the 
individual isopach contour lines (e.g., 
between the 1 m and 2 m contours, the 
area is 75 ha).

2. Derive the average total peat depth within 
each isopach contour ring by averaging 
all sample-point depth data within each 
individual isopach contour ring; e.g., in 
the example attached, the average depth 
for points within the 1 m to 2 m contour is 
1.7m.

3. Multiply the average depth by the area of 
the appropriate isopach contour ring to 
obtain a volume estimate; e.g., 75 ha x 
1.7 m x 10 000 - 1275 x 103 m3 (1 ha = 
10000m2).

4. Sum the volume for each contour ring to 
obtain volume estimate for peatland area 
with peat greater than 1 m deep.

Note: The peatland's total peat volume is 
the sum of peat volume in the area with 
peat deeper than 1 m and the peat 
volume in the area with peat less than 
1 m deep.

B. VOLUME OF H4+ PEAT

Same procedure, but average only the 
depths of humified (H4-H10) peats.

Figure 18. Peat-volume calculations in areas deeper than l m.

* Transect 
Sample 
Point

Area: 
75 ha

Average
Depth: 1.7 m

RECONNAISSANCE SITE 
EVALUATIONS
Presentation of data on reconnaissance sites follows a 
format similar to that for detailed sites, but with much 
less detail. The following items are not applicable to 
reconnaissance sites: development potential, elevation 
maps, isopach maps, physical sampling of peat (except 
in unique or special circumstances), full vegetation sam 
pling, stump content.

The sections that do appear are as follows. (Those 
that are treated differently than the corresponding sec 
tion under detailed site evaluations are in boldface, 
here and in the account following.)

1. Peatland Number (and Informal Designation)
2. Location
3. Access
4. Dates of Field Study
5. Topography and Drainage
6. Area and Shape
7. Peatland Vegetation
8. Peat Depth
9. Peat Type
10. Peat Humification
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11. Estimated Peat Volume
12. Potential for Further Detailed Study
13. Comments
14. Maps
15. Profiles

Sections on peatland number, location, access, and 
dates of field study are all presented as for detailed sites. 
The section on topography and drainage is dealt with as 
for detailed sites, but based more on general topo 
graphic data and less on site detail.

The section on area and shape is also presented as 
per detailed sites. That on peatland vegetation, how 
ever, draws from the much less detail available from 
field studies. Traverses, point sampling and airphoto 
interpretation should nonetheless result in peatland 
classification mapping that is summarized in this section 
of the site report.

The sections on peat depth, peat type and peat 
humification report the findings from all points sam 
pled in the reconnaissance site, with estimates of possi 
ble overall peat depths, peat types, and peat humifica 
tion levels suggested by those sample points.

Estimated Peat Volume: Although it is not feasible 
to make exacting calculations on the basis of reconnais 
sance sampling, it is possible to estimate possible peat 
volumes from knowledge of other peatlands of a similar 
type in the area. For example, "This site is similar in 
size, basin shape and vegetation cover to site x, which 
was studied in detail; based on the limited sampling 
done, it may have (or probably does not have) similar 
fuel peat and/or horticultural peat volumes." General 
estimates based on multiplying overall peatland area by 
the average peat depth sampled are possible, but such 
figures are always indicated to be estimates only.

Potential for Further Detailed Study: Any recom 
mendations for further detailed studies based on recon 
naissance work are indicated here. The assessment of 
the suitability of each site for more detailed investiga 
tions are based on the following criteria:
1. High potential for peat extraction, as assessed on 

the basis of anticipated peat depths, volumes and 
quality, and the absence of constraints to develop 
ment, such as dense tree cover, difficult drainage 
problems, or conflict with existing land uses (park 
or conservation lands, critical discharge areas, etc.)

2. Proximity to population centres, accessibility by 
existing road or rail installations, and site owner 
ship

3. Representativeness of the frequency of occurrence, 
geographic distribution, and type of similarly sized 
peatlands in the study area

Comments and maps (both field investigation and peat 
classification) are presented compatibly with that for 
detailed sites.

Profiles: Based on airphoto interpretation, prelimi 
nary mapping of the peatland classification provides a 
framework at least for the choice of sample points, 
allocated as two points per physiognomic group, with 
overall densities of not less than one point per 60 ha. 
These points may be located for mapping purposes 
from airphotos and pacing. They are placed in such a 
way as to form at least a partial transect across the 
peatland, with sample points at irregular distances 
(note that not all points may fall on a line). Profiles of 
humification degrees and peat types are similar to those 
of detailed sites, but based on considerably fewer 
points. Unaligned points are profiled separately (see 
Figure 17).

Extrapolation of stratigraphy between points is 
more tentative. It may be appropriate in some instances 
not to extrapolate between points, but simply to present 
the stratigraphy of each point at the position at which it 
occurs (see Figure 17).

SAMPLE-POINT DATA RECORDS 
AND AIRPHOTOS
The airphotos of all designated study sites are main 
tained in good condition in site files. They are marked in 
erasable Pelican 50 ink with broken lines (1-pen) indi 
cating the peatland classification, which has been trans 
posed to the peatland classification map (heavier un 
broken lines are used for outer peatland boundary and 
site boundary). They are filed in order by flight line and 
airphoto number.

The sampling-point data records are also main 
tained in site files. For each peatland surveyed, these 
data forms are numbered and ordered by transect line 
or traverse series. (A blank space is provided at the top 
right of the data form for a consecutive numbering of 
data records.)

Data records that include full vegetation sampling 
are also maintained in site files. Copies of the data 
records for sample points at which peat cores were 
retrieved for laboratory analysis are also submitted 
separately, with the physical samples (see Physical Sam 
ple Collection).
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Appendix 1: Keys to Wetland 
Classification Used in the Ontario 
Peatland Inventory Project

Inventory field crews used the following keys, developed by J.L. Riley, for the 
classification of vegetation types on peatlands, and for peatland classification map 
ping. Descriptions of the elements of the keys follow, in a branching "dichotomous 
key" format.

The classification system is hierarchical, so that it can be used at several levels of 
detail, depending on the user's need or on the data available. It is modified from the 
initial system proposed by Zoltai et al. (1974), Jeglum et al. (1974), Jeglum and 
Boissonneau (1977) and Tarnocai (1979), with the addition of published and unpub 
lished data from elsewhere in the province; e.g., Maycock (in prep.) for data from the 
south, and Ahti and Hepburn (1967), Riley and McKay (1980), and Riley (1981) for 
the extreme north. At its most detailed level, the classification includes the following:

Examples
Formation BOG 

Subformation TREED
Physiognomic Group Low Shrub
Dominance Type Picea mariana-Chamaedaphne cafyculata-Sphagnum fuscum
Site Type Picea mariana26-Chamaedaphne calyculata42-Sphagnum fuscum 77

In this Inventory, the wetland vegetation was mapped to the level of physiognomic 
group; e.g., TREED Low-Shrub BOG. The classification keys include abbreviations 
for all units in order to simplify mapping. Abbreviations are always presented in this 
order: Subformation (where applicable)-Physiognomic Group-Formation. Other 
modifiers reflecting site history may also be added; e.g., (P) for post-fire succession.

The dominance type or site type is not mapped but is recorded by field crews; 
superscripts refer to percentage cover values of particular species. Where suitable 
data are available, similar superscripts are applied to mapping units at the physio 
gnomic level; e.g., TREED(26%) Low-Shrub(429fc) BOG, abbreviated as T26ls42B.

The following keys are presented in this order:
* Key to Formations
* Key to Subformations

—Bog, Fen, Palsa/Peat Plateau
—Maritime Shorelines

* Key to Physiognomic Groups
—Swamp
—Bog, Fen or Palsa/Peat Plateau
—Marsh and Meadow Marsh

* Other Modifiers
* Keys or Catalogues of Dominance Types
* Abbreviations of Subformations and Physiognomic Groups as Applied to Wetland 

Formations in Ontario
* Common Names of Plant Species Frequent in Ontario Peatlands/Wetlands
* Key to Peatlands by Geomorphological Types
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KEY TO FORMATIONS
Well-drained hilltops, steep to moderate slopes, sand flats, levees, beach ridges, 
permafrost tundra, bedrock outcrop, littoral banks, etc. Stands normally dominated by 
dry-land species of trees, shrubs and/or herbaceous ground vegetation. Or, large 
expanses of open standing or flowing water deeper than 2 m and/or more than 10 ha in 
size.

... .NON-WETLANDS
(MINERAL/SOIL UPLAND and DEEP WATER)

Basins, depressions, adjacent low slopes, areas with restricted drainage, drainways, 
floodplains, littoral terraces, and seasonally or tidally flooded areas. Water table at, 
near, or above the land surface for part of the year, or saturated long enough to 
promote wetland or aquatic processes such as hydric or organic soils, or hydrophilic 
vegetation. Some wetlands may have seasonally variable water levels, ranging from 
flooded spring conditions to summer drought conditions with water tables 50 cm or 
more below the average land or peat surface.

... .WETLANDS

la. Well-defined aquatic basins or shoreline zones transitional to deep-water areas; 
inorganic or organic substrates. Vegetation of submergent, floating or emergent 
species in standing water less than 2 m deep, or on exposed substrate during 
water-drawdown periods such as low tides or summer drought. Periodically or 
permanently flooded by silt- or nutrient-enriched lake or river waters. In exposed 
wave or water-current situations, may be on mineral soil, whereas muck and/or 
peat may accumulate in less disturbed sites, sometimes to depths of more than 40 
cm; i.e., organic soils, which are those having more than YVVc organic carbon (C), 
with more than 3096 organic matter by weight.
2a. Basins or basin margins covered at least 15^c by permanently open water, 

usually less than 2 m deep and associated with flowing or standing lakes, rivers 
or ponds. Usually with sparse floating, submergent or partly emergent vegeta 
tion (less than 25^c cover by emergents).

... .SHALLOW WATER (W)
2b. Unconsolidated open, flat, or depressed surface, dominated by herbaceous 

emergent sedges, grasses, cattails and reeds (more than 25^o cover), or low 
shrubs; interspersed in standing water (or emergent at low water levels). With 
occasional small pools and channels, and with exposed patches of mineral or 
organic soils during seasonal (or tidal) water drawdowns. Often associated 
with and periodically flooded by the mineral-enriched ground waters of open 
streams or rivers, flowing lakes, glacial depressions, or marine terraces or 
flats. Can be contiguous to or grade into Thicket SWAMP with a shrub 
element up to 25^c cover.

....MARSH (M)
MARSH is distinguished from the semi-terrestrial Meadow MARSH (mM) 
by the ordinary presence of standing water and its more closed vegetation. 
Both MARSH and Meadow MARSH may occur on sedge peat, muck or 
mineral soils. The distinction between these is difficult in tidal and broad 
littoral, mineral soil sites where water drawdown or incursion varies season 
ally or daily, such as in spring floods or tidal or storm situations. For these wet 
meadow-like types, and other sites with more-or-less variable standing water 
(such as beaver meadows), the term Meadow MARSH (mM) has been used 
by Jeglum and Boissonneau (1977) and Riley and McKay (1980).

Ib. Less well-defined basins in which open standing water is absent or restricted to 
scattered small pools, often of a seasonal nature; substrates of saturated (or 
seasonally dry) peat deeper than 40 cm.
3a. Predominantly ombrotrophic or weakly minerotrophic peatlands, developed 

on acidic peat (pH of water 10 cm below water table usually less than 5.2, 
unless water has been significantly drawn down by summer drought).
Accumulation of peat more than 40 cm dominated surficially by poorly 
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decomposed sphagnum peat; isolated from mineral-soil water movement.
The ground water pH of strictly ombrotrophic peatlands is usually less than
4.2 (to ^.4), with calcium levels under 2 ppm.
4a. Forming a level, gradually raised (domed) or sloping surface with a 

(usually) hummock-hollow topography, usually with a continuous carpet 
of mosses dominated by Sphagnum spp. (particularly 5. fuscum in the 
hummock phase). Usually with a ground cover of graminoids or of mostly 
ericaceous shrubs, without trees or with short trees (less than 10 m in 
height) with more-or-less open canopy (usually less than 25 96, Picea 
mariana, or Larix laricina in transitional sites). Lacking species indicative 
of minerotrophy (see Key to Physiognomic Groups). With or without 
subsurface discontinuous permafrost or seasonal frost; occasionally with 
incipient palsa formation north of about 51 0N.

... .BOG (B)
4b. Forming an erratic topography of (perennial) permafrost eruptions 

(palsas) or coalesced palsa fields (peat plateaus) rising more than 1.5 m 
above ambient landform level, with more-or-less continuous frozen peat 
cores and often with patterning of interstitial bog/fen drainways at the 
ambient landform level. Surface vegetation dominated by lichens, erica 
ceous shrubs, with or without tree cover (Picea mariana up to about 
2596).

... .PALSA/PEAT PLATEAU (PP)
3b. Predominantly minerotrophic wetland, developed on graminoid, woody or 

"brown moss" peat, or, if with abundant sphagnum at the surface, not usually 
underlain by a continuous horizon of pure sphagnum peat of thickness more 
than 30 cm; sites variably influenced by lateral or groundwater input of 
mineral soil water.
5a. Minerotrophic wetlands, heavily wooded or with shrub thickets over 2 m 

tall, and more than 25 96 tree or tall-shrub cover. Usually with hummocky 
surface broken by wet interstitial hollows, or relatively flat with many 
spring-flooded pools. Substrate of mixtures of transported mineral and 
organic sediments, or peat (usually woody or with sphagnum surface) 
deposited in situ. Often seasonally flooded or flooded by beaver dams, or 
with interstitial hollows of standing water and hummocks restricted to 
deadfall or tree/shrub bases; flooding can decrease tree density to less 
than 25 96 by dieback.

....SWAMP (S)
Distinguished from the rarer High-Density TREED BOG by its location 
on the wetter edges of peatlands, or by the occurrence of an understorey 
of Alnus rugosa or Salix spp., or surficial substrate of sphagnum peat less 
than 30 cm thick, or by the more vigorous growth of trees, often those 
over 10 cm DBH (diameter, breast height) greater than 2596 cover.
Occasionally, some heavily treed conifer peatlands keying out as 
SWAMP differ from typical swamps in that they occur on deep, more-or- 
less dry peats, and have such dense canopy closure that almost no shrub 
or ground cover persists. Larix laricina and Picea mariana have been 
noted as the dominant species on such sites in both northern and south 
ern Ontario. Because of the density of tree growth and the dryness of the 
peat, they may be better classified as PEAT FOREST (FP).

5b. Open or sparsely wooded minerotrophic wetlands with level or depres- 
sional surfaces, except for low hummocks or ridges; dominated by sedges, 
grasses and/or (mostly) non-ericaceous shrubs. Tree cover may reach 
2596 in FENS (Larix laricina, Thuja occidentalis), but is usually less than 
10 m in height and has an understorey of low shrubs and/or graminoids 
rather than tall alder or willow shrubs; pools of open water or drainage 
tracks may be present.
6a. Open or sparsely wooded, with a relatively uniform and consolidated 

surface, north of 500N, often with subparallel ridges or elevated
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islands, linear drainage features and small dispersed pools; more 
homogeneous physiognomically in the south, and often with 
dumped cedar surface. Vegetation consists of short sedges and 
grasses, and a variable layer of (mostly) non-ericaceous shrubs and 
trees. Often associated with the so-called "brown mosses" (Campy- 
Hum stellatum, Aulacomnium palustre, Drepanocladus revolvens, 
Tomenthypnum nitens, Scorpidium scorpioides, Palludella squarrosa, 
Calliergon giganteum), where pH is higher than 5.5; with Sphagnum 
spp., where pH is 5.0 to 6.0; or "marl peats", where pH is over 7.0.
May be contiguous to open water or open drainage systems, in which 
case the trophic level of the peatland may reflect the water chemistry 
of the adjacent body of water. For instance, in infilling "kettle" 
depressions, fen margins and floating mats around acidic kettle lakes 
may be only weakly minerotrophic, and thus bog-like in varying 
degrees (Schwintzer 1978,1980; Vitt and Slack 1975). Root or stump 
hummocks are common, and hollows may or may not have shallow 
water present over the peat.

....FEN (F)
6b. In many FENS, conditions are only weakly minerotrophic, and both 

BOG and FEN indicator species exist. Often, sphagnum and black 
spruce are dominant, particularly in the "hummock" phase, but a 
scattering of fen associates make the site appear to be transitional in 
terms of succession from FEN to BOG. Such formations may be 
termed OPEN or TREED Poor FEN (OPF or TPF).

....Poor FEN (PF)
Because this classification unit is more nutrient-related than phy 
siognomic, it should probably not be considered as a formation of 
equivalent importance to the others. It should be used only as a "last 
resort" by workers experienced with the full range of peatland nutri 
ent conditions. It does, however, provide a descriptive means of 
characterizing some extensive peatlands in the James Bay Lowland 
and the Northern Clay Belt. Interpretation of Poor FEN solely on 
the basis of airphotos is probably unreliable.

KEY TO SUBFORMATIONS

BOG, FEN, PALSA/PEAT PLATEAU
la. Cover by tree species taller than 150 cm, less than 1096.

....OPEN (O")
(Abbreviated to O" if a superscript annotation of canopy cover percentage is 
available; for example, 896 canopy cover would be designated as O8.)

Ib. Cover by tree species taller than 150 cm, more than 1096 (rarely to 5096); trees 
greater than 10 cm DBH, less than 2596 cover.

... .TREED (T)
(Abbreviated to T1 if a superscript annotation of canopy cover percentage is 
available; for example, 26*26 cover becomes T26.)
2a. Cover by tree species taller than 150 cm, 1096 to 1596.

... .Low-Density TREED (T(ld))
2b. Cover by tree species taller than 150 cm, 1596 to 2596; on occasion, more than 

25 96 cover.
... .Medium-Density TREED (T(md))

Where cover by tree species taller than 150 cm is more than 3096, and trees over 10 cm 
DBH greater than 25 96 cover, the stand may usually be considered to be SWAMP. 
High-Density TREED BOG (T(hd)B; canopy more than 2596) is a much less frequent 
type of site in Ontario, occurring in the central (or raised) areas of well-developed
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bogs, where there is less vigorous tree growth than in Conifer SWAMP. It is not 
associated with Alnus rugosa or Salix spp., which occupy more minerotrophic and 
wetter areas of peatland edges and drains. High-Density TREED BOG is usually 
dominated by Ledum groenlandicum in the shrub storey, and is transitional to the L. 
groenlandicum type of Picea mariana SWAMP. This distinction may be difficult to 
judge on airphotos of much of northern Ontario.

MARITIME SHORELINES
In maritime Ontario, two other modifying terms are used at the subformation level, 
both referring to MARSH and Meadow MARSH, and the latter to Thicket SWAMP 
as well. These refer to wetlands other than peatlands. They are physiographic rather 
than formational modifiers, but relate strongly to the floristic composition of domi 
nance types within otherwise similar physiognomic units.
la. Formations within the marine (saline) influence of James and Hudson Bay.

....COASTAL (C)
Ib. Formations subject to tidal effects ameliorated by the freshwater influence of 

major rivers.
....ESTUARINE (E)

KEY TO PHYSIOGNOMIC GROUPS 

SWAMP
la. Tree species dominant.

2a. Conifers dominant (Picea mariana, Larix laricina, Thuja occidentalis).
....Conifer (c)

Conifer swamp on peatlands or organic soils vary considerably in their nutri 
ent status and dominance types. In this physiognomic classification, that 
variation is not recognized. However, a more detailed nutrient-related classi 
fication may be required by workers. In such cases, reference is made to 
Forest Ecosytem Operational Groups 11 to 13 (Jones et al. 1983) for more 
detailed mapping units useful across most of northern Ontario: OG11, Picea 
mariana-Ledum groenlandicum; OG12, Picea mariana-Alnus rugosa -herb- 
poor; OG13, Picea mariana (Larixlaricina, Thuja occidentalis)-Alnus rugosa 
-herb-rich.

2b. Deciduous (hardwood) trees dominant (Fraxinus nigra, F. pennsylvanica, 
Populus spp., Acer saccharinum, A. rubrum, Ulmus americana, Salix nigra, 
Carya spp., Quercus macrocarpa, Q. palustris, Nyssa sylvatica, etc.)

... .Deciduous (h)
Note that Mixed SWAMPS may be classified as follows: conifer (subdom- 
inant)-deciduous (dominant) SWAMP as chS; deciduous (subdominant)- 
conifer (dominant) SWAMP as hcS. Superscripts may be used to indicate 
respective cover percentages; e.g., h15c35S. The same procedure may be used 
with mixed thicket-deciduous SWAMP: thS or htS. Alternatively, a simple 
Mixed SWAMP category (mS) may be considered appropriate.

....Mixed (m)
Ib. Tree species less than 2596 cover and shrub species over 2 m tall, more than 25*26 

(Alnus rugosa, Salix petiolaris, other Salix spp., Betula pumila var. glandulifera, 
Comus stolonifera, C. racemosa, Rhus vemix, Cephalanthus occidentalis, Ilex verti- 
cillata, etc.). Grades into Shrub-Rich MARSH in southern Ontario, from which it 
can be distinguished by its firm, more-or-less consolidated peat surface, its rela 
tive lack of open drainways and streams, and its denser and taller shrub cover.

... .Thicket (t)
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BOG, FEN OR PALSA/PEAT PLATEAU
la. Shrubs present, as low or dwarf shrubs less than 150 cm, more than 2596 cover, or 

tall shrubs 1096 to 3096 (rarely, to 4096) cover. Where the height of shrub cover is 
not discernible from airphoto interpretation or when field data are unavailable, 
the generic physiognomic group Shrub-Rich (sr) can be used, and understood to 
include both tall-shrub and low-shrub groups. In very few cases should more than 
a single physiognomic modifier be applied; where more than one may be consid 
ered applicable, the shrub storey takes precedence over the graminoid/herb and 
sphagnum layers, the graminoid/herb layer takes precedence over sphagnum, and 
the latter is used only where neither shrub nor graminoid/herb layer is considered 
significant according to the definitions used below.
2a. Shrubs over 150 cm tall, 1096 to 3096 (rarely, to 4096) cover. In northern 

Ontario, shrub species include Chamaedaphne calyculata (B, F), Kalmia 
angustifolia (B), Thuja occidentalis (F, as scrub cedar), Betula pumila var. 
glandulifera (F), Salix pedicellaris (F), Myrica gale (F). In southern Ontario, 
they include the above species andAronia melanocarpa (B, F), Nemopanthus 
mucronata (B), Vaccinium corymbosum (B). (B and F indicate general BOG 
or FEN tendencies.)

... .Tall Shrub (ts)
2b. Shrubs, where present, mostly 20 to 150 cm tall (or with less than 1096 cover 

by shrubs greater than 150 cm); low candelabra or layered black spruce less 
than 135 cm would be included in percentage estimates of shrub cover; shrubs 
less than 135 cm tall, greater than 25 96 cover (1096 in the Hudson Bay 
Lowland), form the main visual impact, but sites may also have a significant 
graminoid component; includes most of the shrub species listed for Tall- 
Shrub sites, with the addition of dwarfed candelabra Picea mariana (B), 
Ledum groenlandicum (B, F), Andromeda glaucophylla (B, F), A. polifolia 
(F), Vaccinium myrtilloides (B), Rhamnus alnifolia (F), Potentilla fruticosa 
(F), Gaylussacia baccata (B). (B and F refer to general BOG or FEN tenden 
cies.) "Semi-shrubs" such as Vaccinium oxycoccus, V macrocarpon, Rubus 
pubescens, R. chamaemorus, R. acaulis or Gaultheria hispidula should not be 
included in shrub cover values.

... .Low Shrub (Is)
2c. On PALSA, PEAT PLATEAU, and some BOG and FEN sites in extreme 

northern Ontario, shrubs may be very low (less than 20 cm tall) and over 1096 
cover; these represent extremes of climatic exposure or ombrotrophy and the 
physiognomic group Dwarf Shrub (ds) should be used. As with Low-Shrub 
types, "semi-shrubs" should not be considered in this distinction.

... .Dwarf Shrub (ds)
In extreme northern Ontario, OPEN and TREED BOG and PALSA/PEAT 
PLATEAU can have a conspicuous lichen cover (Cladina spp.) of over 4596 
to 5096, and should be indicated as Lichen-Rich (Ir) formations.

.. ..Lichen-Rich (Ir)
Ib. Shrubs either not present or present at cover values less than indicated above. 

3a. Firm peatland above water most of the year.
4a. Conspicuous graminoid layer (sedges, grasses, reeds) more than (89k to) 

1096 cover; graminoid cover exceeds shrub cover percentage: character 
istic species are Carex aquatilis (F), C. chordorrhiza (F), C. diandra (F), 
C. interior (F), C. lasiocarpa (F), C. limosa (B, F), C. livida (F), C 
oligosperma (B), C. microglochin (B), C. paudflora (B), C. pauperculua 
(B), C. rostrata (F), C. stricto (F), Equisetum fluviatile (F), Eriophorum 
spissum (B), E. viridicarinatum (F), Scirpus cespitosus (F, B), 5. hudsoni- 
anus (F), Triglochin maritimum (F). (B and F refer to general BOG and 
FEN tendencies.) Included in this layer are peatland forbs and "semi- 
shrubs" such as Vaccinium oxycoccus (B, F), Rubus chamaemorus (B), R. 
acaulis (F, ?B) and Gaultheria hispidula (B, F).

... .Graminoid (g) 
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4b. Sphagnum moss dominant at surface; shrubs, herbs and graminoids less 
than 1096 cover.

... .Sphagnum (sp)
3b. Small water-bodies occurring within the peatland, often with a patterned 

distribution; usually contiguous with Open BOG or FEN; rare except in the 
Hudson Bay Lowland.

....Pool (p)

MARSH AND MEADOW MARSH
la. Closed graminoid and herb (rarely, low-shrub) vegetation behind zones of coastal 

or shoreline emergent vegetation, and on wet floodplains, terraces or supertidal 
areas adjacent to open water systems; some of the more common dominant 
species are indicated in couplet 2, below. Usually seasonally flooded, flooded in 
the recent past (e.g., due to beavers), or subject to storm or neap tide floods; 
graminoid cover is characteristic, so that no physiognomic modifier (e.g., g) is 
required.

... .Meadow (m) 
Low-Shrub Meadow (Ism)

In supertidal, coastal sites, low-shrub cover (less than 2596 cover, mostly Salix 
spp.) may be dominant and can be indicated as Low Shrub Meadow MARSH 
(IsmM), often grading into Thicket SWAMP (tS).

Ib. Emergent vegetation in or adjacent to open shallow water, pools or channels; 
commonly interspersed or dominated by clumps of vegetation (rooted, or uncon 
solidated and floating) with open water channels between, or with open water 
beneath the canopy of sedges, grasses, reeds or cattails; cover by emergents or 
shrubs greater than 2596. Where ground data are unavailable for referencing 
wetland types, a generic term such as Emergent MARSH (eM) should be used.

... .Emergent (e)
In airphoto interpretation, the following classes of MARSH may not be readily
distinguishable.
2a. Sedges, grasses, reeds or cattails dominant. Dominant marsh species vary a 

great deal across Ontario; dominant herbaceous species may include 
Calamagrostis canadensis, Typha latifolia, Phalaris arundinacea, Carex aqua- 
tilis, C. diandra, C. lacustris, C. pseudo-cyperus, C. stricto, Bidens spp., Pofygo- 
num natans, Utricularia vulgaris, Lythrum salicaria, Thelypteris palustris, and 
many others. May occur on mineral, muck, well-decomposed graminoid peat, 
or layering of these substrate types.
3a. Canopy cover 2596 to 7596; standing water and/or muck/mud flats 

beneath canopy or between clumps; characterized by extreme variation 
in water levels, ranging from water levels at the surface (e.g., after 
summer water drawdown, or in consolidated cattail MARSH) to stand 
ing water up to 2 m deep (e.g., Scirpus spp.).

....Deep (d)
3b. Canopy 7596 to 10096; standing water and/or muck/mud flats beneath 

canopy or between clumps. Characterized by more-or-less continuous 
stands of tall emergents (Meadow MARSH would tend to have dominant 
graminoids of lower stature); with surface water up to l m (floodstages), 
but usually less during much of the summer months.

... .Shallow(s)
2b. Sedges, grasses, reeds or cattails present but dominated by shrub species (e.g., 

Spiraea alba, Comus stolonifera, Ilex verticillata, Myrica gale, Decodon verticil- 
latus, Cephalanthus occidentalis); usually the more-or-less unconsolidated 
edges of Thicket or MARSH. A minor physiognomic unit, most common in 
southern Ontario, grading into Thicket SWAMP in many areas; for example, 
in extreme southwestern Ontario, where Cephalanthus occidentalis grows 
much larger.

... .Shrub-Rich (sr) 

49



OGS Miscellaneous Paper 155

MARSH and Meadow MARSH vary considerably in their dominant species in 
relation to their proximity to the maritime coast, where they cover extensive areas (see 
Riley and McKay 1980, for James Bay dominance types).
la. MARSH subject to spring and other exceptional tides and consequent marine ice 

scouring; consistently Meadow MARSH, grading further away from coastal areas 
into freshwater MARSH and Meadow MARSH; often broken by supertidal pools 
with considerably elevated salinity and frequency of halophytic plant species.

....Supertidal (Sup)
Ib. MARSH subject to regular tidal influence; grading into Supertidal Meadow 

MARSH, but usually with emergent beach-ridge deposits or deposits of tidal 
debris forming some boundary between "regular" versus "exceptional" tidal 
activity; halophytic plant species dominate, except in Estuarine areas ameliorated 
by freshwater input.

.... Intertidal (Int)

OTHER MODIFIERS
Modifiers reflecting site history can add significantly to the meaning of mapped or 
reported physiognomic groups; modifiers should be placed in brackets after the 
abbreviation of the physiognomic group.

Flooded by beaver, roadway or other; e.g., dS(F) (F)
Cutover and/or recent secondary succession (C)
Post-fire succession (P)
Grazed (G)
Drained, or affected by drains through the area (D)
Agricultural use (A)

KEYS OR CATALOGUES OF DOMINANCE TYPES
Dominance types have strongly regional characteristics, dependent on the distribution 
of particular plant species across Ontario. These dominance types have been catego 
rized for the Northern Clay Belt (Jeglum et al. 1974) and for the James/Hudson Bay 
Lowland (Riley 1981), but for southern Ontario are available only in Maycock (in 
prep.).

ABBREVIATIONS OF SUBFORMATIONS AND 
PHYSIOGNOMIC GROUPS AS APPLIED TO WETLAND 
FORMATIONS IN ONTARIO
SWAMP S
BOG B
FEN F 
PALSA/PEAT PLATEAU PP
MARSH M
SHALLOW WATER W
Poor FEN PF

SWAMP
Dominant Species Abbreviation SWAMP Designation
Conifer c cS
Deciduous h hS
Mixed m or eh, he, th (etc.) mS or chS, hcS, thS (etc.)
Thicket t tS
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BOG, FEN, PALSA/PEAT PLATEAU

Shrub-rich 

Low Shrub

Tall Shrub 

Dwarf Shrub 

Graminoid

Sphagnum 
Pool

Lichen-Rich

Abbreviation
sr

Is

ts 

ds

g

sp 
P

Ir

OPEN (O)
OsrB 
OsrF
OlsB 
OlsF 
OlsPP
OtsB 
OtsF
OdsB 
OdsPP
OgB 
OgF
OspB
OpB 
OpF
OlrB
OlrlsB, OlrdsB
OlrlsPP, OlrdsPP
OlrPP

TREED (T)
TsrB 
TsrF
TlsB 
TlsF 
TlsPP
TtsB 
TtsF

TgB 
TgF
TspF

TlrlsB 
TlrlsPP

MARSH

Meadow
Low Shrub
Emergent
Deep
Shallow
Shrub-Rich
Supertidal
Intertidal

m
Is
e
d
s
sr
Sup
Int

Fresh- 
Water (M)

mM

eM
dM 
sM 
srM

Coastal
(C) 

CmM 
ClsmM

CSupmM 
CIntM

Estuarine
(E)

EmM 
ElsmM

ESupmM 
EIntM

TREE SPECIES
Abies balsamea 
Acer rubrum 
Acer saccharinum
Betula papyrifera 
Carya spp. 
Fraxinus nigra 
Fraxinus pennsylvanica
Larix laricina 
Nyssa sylvatica 
Picea glauca 
Picea mariana
Pinus strobus 
Populus balsamifera 
Populus spp.
Quercus macrocarpa 
Quercus palustris

Balsam fir 
Red maple 
Silver maple
White birch 
Hickory species 
Black ash 
Red ash
Tamarack 
Black gum 
White spruce 
Black spruce
White pine 
Balsam poplar 
Poplar, aspen species
Bur oak 
Pin oak
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Salix nigra 
Thuja occidental!* 
Ulmus americana

SHRUB SPECIES
Alnus rugosa 
Andromeda glaucophylla 
Andromeda polifolia 
Aronia melanocarpa
Betula pumila var. glandulifera 
Cephalanthus occidentalis 
Chamaedaphne calyculata
Cornus racemosa 
Cornus stolonifera 
Decodon verticillatus 
Gaylussacia baccata
Ilex verticillata 
Kalmia angustifolia 
Kalmia polifolia 
Ledum groenlandicum 
Lonicera oblongifolia 
Lonicera villosa
Myrica gale
Nemopanthus mucronata 
Potentilla fruticosa 
Rhamnus alnifolia 
Rhamnus frangula 
Rhus radicans 
Rhus vernix
Salix bebbiana 
Salix discolor 
Salix pedicellaris
Salix petiolaris 
Salix planifolia 
Salix pyrifolia 
Salix serissima 
Salix spp. 
Spiraea alba 
Spiraea tomentosa
Vaccinium angustifolium 
Vaccinium corymbosum 
Vaccinium myrtilloides 
Viburnum cassinoides

Black willow 
White cedar 
American elm

Speckled alder 
Bog rosemary 
Northern rosemary 
Chokeberry
Dwarf birch 
Button bush 
Leatherleaf 
Racemose dogwood 
Red osier 
Water willow 
Black huckleberry
Winterberry 
Sheep laurel 
Bog laurel
Labrador tea 
Swamp-fly honeysuckle 
Northern honeysuckle
Sweet gale 
Mountain holly 
Shrubby cinquefoil 
Alder-leaf buckthorn 
Alder buckthorn 
Poison ivy 
Poison sumac
Long-beaked willow 
Pussy willow 
Fen willow
Willow
Flat-leaf willow 
Balsam willow
Autumn willow
Willow
White meadowsweet
Hardtack
Low sweet blueberry 
High-bush blueberry 
Velvet-leaf blueberry 
Withered

HERB, GRAMINOID AND SUB-SHRUB SPECIES
Bidens spp. 
Boehmeria cylindrica 
Calamagrostis canadensis 
Calla palustris 
Carex aquatilis 
Carex canescens 
Carex chordorrhiza 
Carex comosa

Beggar's-ticks species 
Bog hemp 
Blue-joint grass 
Wild calla

Carex diandra 
Carex exilis 
Carex flava
Carex interior 
Carex lacustris 
Carex lasiocarpa

Sedge 
Sedge 
Sedge 
Sedge 
Sedge 
Sedge 
Sedge
Sedge 
Sedge 
Sedge
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Carex leptalea 
Carex limosa 
Carex livida 
Carex michauxiana
Carex microglochin 
Carex oligosperma 
Carex pauciflora 
Carex paupercula
Carex pseudo-cyperus 
Carex rostrata 
Carex trisperma 
Carex vesicaria
Cladium mariscoides 
Drosera anglica 
Drosera rotundifolia 
Dulicheum arundinaceum
Eleocharis elliptica 
Eleocharis palustris 
Equisetum fluviatile
Eriophorum spissum 
Eriophorum virginicum 
Eriophorum viridicarinatum 
Eupatorium maculatum
Galium trifidum 
Gaultheria hispidula 
Glyceria borealis 
Hydrocharis morus-ranae
Impatiens capensis 
Iris versicolor 
Laportea canadensis 
Leersia oryzoides
Lemna minor 
Lycopodium inundatum 
Lycopus uniflorus 
Lythrum salicaria
Matteuccia struthiopteris 
Menyanthes trifoliata 
Muhlenbergia glomerata
Onoclea sensibilis 
Osmunda regalis 
Phalaris arundinacea 
Phragmites australis
Platanthera hyperborea 
Polygonum natans 
Pontederia cordata 
Potentilla palustris
Rhynchospora alba 
Rubus acaulis 
Rubus chamaemorus 
Rubus pubescens
Sagittaria latifolia 
Sanacenia purpurea 
Scheuchzeria palustris
Scirpus acutus 
Scirpus cespitosus 
Scirpus cyperinus
Scirpus hudsonianus 
Scirpus rubrotinctus

Sedge 
Sedge 
Sedge 
Sedge
Sedge 
Sedge 
Sedge 
Sedge
Sedge 
Sedge 
Sedge 
Sedge
Twig rush 
Northern sundew 
Round-leaved sundew 
Tree-way sedge
Spike rush 
Spike rush 
Water horsetail
Hare's-tail cottongrass 
Tawny cottongrass 
Cottongrass 
Joe Pye weed
Bedstraw
Creeping snowberry 
Manna grass 
Frog's-bit
Spotted touch-me-not 
Blue flag 
Wood nettle 
Cut-grass
Duckweed 
Bog clubmoss 
Water horehound 
Spiked loosestrife
Ostrich fern 
Buckbean 
Muhly grass
Sensitive fern 
Royal fern 
Reed canary grass 
Reed
Northern green orchis 
Water smartweed 
Pickerelweed 
Marsh cinquefoil
Beak-rush 
Stemless raspberry 
Baked appleberry 
Dwarf raspberry
Water plantain 
Pitcher plant 
Scheuchzeria
Bulrush 
Bulrush 
Bulrush
Bulrush 
Bulrush
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Scirpus validus 
Smilacina trifolia 
Solarium dulcamara 
Solidago uliginosa
Thelypteris palustris 
Triglochin maritimum 
Typha latifolia 
Utricularia cornuta 
Utricularia vulgaris 
Vaccinium macrocarpon 
Vaccinium oxycoccus
Woodwardia virginica 
Xyris difformis 
Xyris montana 
Zizania aquatica
MOSS AND LICHEN SPECIES
Aulocomnium palustris 
Bryum pseudotriquetrum 
Calliergon giganteum 
Calliergonella cuspidata
Campylium stellatum 
Cladina spp. 
Climacium dendroides 
Dicranum undulatum
Drepanocladus exannulatus 
Drepanocladus revolvens 
Hylocomium splendens 
Hypnum lindbergii
Paludella squarrosa 
Pleurozium schreberi 
Pofytrichum spp.
Scorpidium scorpioides 
Sphagnum spp. 
Tomenthypnum nitens

Bulrush
False Solomon's seal
Nightshade
Fen goldenrod
Marsh fern
Arrow-grass
Cattail
Bladderwort 
Bladderwort 
Large cranberry 
Small cranberry
Chain fern 
Yellow-eyed grass 
Yellow-eyed grass 
Wild rice

Brown moss 
Brown moss 
Brown moss 
Brown moss
Brown moss 
Lichen 
Brown moss 
Brown moss
Brown moss 
Brown moss 
Brown moss 
Brown moss
Brown moss 
Feather moss 
Hair-cap moss species
Brown moss 
Sphagnum species 
Brown moss
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KEY TO PEATLANDS BY GEOMORPHOLOGICAL 
TYPES (LEVEL 2)
These are general geomorphological types of peatlands. Most peatlands are at least 
partly (if not highly) complexed between types, so that characterizations of peatlands 
as single types will not be entirely accurate. However, this level of classification 
does apply some general hydrological and patterning criteria to peatland system 
classification.

The keys are modified from Zoltai et al. (1974) and Tarnocai (1979). The 
annotations for Ontario are preliminary.

For references to the frequency (characteristic, common, frequent, rare, re 
stricted) of geomorphological types in particular wetland regions, refer to the regions 
outlined by the Canada Committee on Ecological Land Classification (1981) and 
Riley (1982):

TE —EASTERN TEMPERATE Wetland Region
BL —LOW BOREAL Wetland Region
BMC—CONTINENTAL MID-BOREAL Wetland Region
BHH—HUMID HIGH-BOREAL Wetland Region (the Hudson Bay Lowland

at that latitude) 
BHC—CONTINENTAL HIGH-BOREAL Wetland Region
SL —LOW SUBARCTIC Wetland Region 
SH —HIGH SUBARCTIC Wetland Region
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Key to Bog Geomorphological Types
Ontario Status

la. Surface raised above the surrounding terrain. 
2a. Surface convex.

3a. Core frozen; abruptly domed.
4a. Over l m high, diameter up to 100 m... .... Palsa Bog Characteristic of SL; rare southward in James

Bay Lowland. 
4b. Less than l m high, diameter up to 3 m ..... Peat Mound Bog Frequent in BH and northern BM; rare,

elsewhere. 
3b. Core not frozen.

5a. Convex surface, small (1-3 m diameter);
occurring in fens..................... ... Mound Bog Minor element of extensive fen systems.

5b. Convex surface, often extensive; not
occurring in fens..... ................... Domed Bog Rare and minor element in Ontario; restricted to

(incl. Raised Bog) Lower Ottawa Valley, Rainy River, eastern Clay
Belt.

2b. Surface flat to irregular. 
6a. Core perennially frozen.

7a. Surface with network of polygonal fissures,
surface even......... ............ ... .... Polygonal Peat Rare; restricted to Cape Henrietta Maria area.

Plateau
7b. Surface without polygonal fissures, often 

appearing as coalesced palsa fields. 
8a. Surface about l m above the

surrounding fen, without large thaw
pockets of open water. ............... Peat Plateau Characteristic, major element of SL and SH, not

southward. 
8b. With large thaw pockets of open water. .Thermokarst Frequent in SH and northern SL; not southward.

Peat Plateau
6b. Core not frozen; bogs generally teardrop- 

shaped. ................................... Northern Plateau Bog Frequent element of peatland systems in BM
and BH.

Ib. Surface not raised above surrounding terrain, surface 
relatively level. 
9a. Adjacent to water bodies.

lOa. Floating...................... ............ Floating Bog Common; characteristic of Canadian Shield and
glaciofluvial ice-contact depressions. 

lOb. Not floating .............................. Shore Bog Common; characteristic of Canadian Shield and
galciofluvial ice-contact depressions. 

9b. Not adjacent to water bodies.
l la. Surface flat; topographically confined.

12a. Basin deposit; depth greatest in centre.... Basin Bog Common in BL and BM.
12b. Flat deposit; depth generally uniform .... Flat Bog Characteristic and major element of northern

(incl. Karst Sinkhole Ontario. (Sinkholes are rare, restricted to lower 
Bog) Attawapiskat River area.) 

l Ib. Surface flat to undulating, often appreciably 
sloping and unconfined; surface pattern of 
reticulate ridges and pools distinct, distributed 
over large areas ........... ................ Net Bog Characteristic and major element of BH, SL.

(incl. String Bog)
9c. Adjacent to small water bodies or completely 

infilling small, sharply defined catch basin(s) in 
elevated topographic positions on moraines ..... ... Kettle Bog Characteristic element of glaciofluvial, moraine

and ice-contact depressions in TE, BL, BM and 
BH.
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Key to Swamp Geomorphological Types

la. Adjacent to water body.
2a. Located along banks of continuously flowing or

semipermanent streams......................... Stream swamp
(Alluvial Swamp) 

2b. Located along shores of semipermanent or
permanent lakes ............................... Shore Swamp

(Lakeside Swamp)
Ib. Not adjacent to permanent water body. 

3a. In topographically well-defined basins.
4a. On perimeter of peatlands ................... Peat Margin Swamp
4b. Basin deposit; depth greatest in centre ......... Basin Swamp

3b. Not in topographically well-defined basins.
5a. Flat deposit; depth generally uniform.......... Flat Swamp

5b. Poorly drained area; associated with
floodplains ................................ Floodplain Swamp

5c. Discharge or spring catchment area; surface
irregular .................................. Spring Swamp

Ontario Status

Common in Ontario north to BH.

Common in Ontario north to BH.

Common in Ontario north to BH. 
Common in Ontario north to BH.

Characteristic of lowlands and clay belts north to 
BH and south of the Shield.

Characteristic and major element of TE, 
southern BL; frequent but less major element of 
BM.

Common but minor element throughout Ontario 
north to BM.
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Key to Fen Geomorphological Types
Ontario Status

la. Surface not raised above surrounding terrain except in 
low hummocks and ridges. 
2a. Surface pattern of ridges and depressions. 

3a. Sub-parallel pattern of ridges and furrows. 
4a. Broad pattern; often very extensive;

lowland drainage; peat deep .............. Ribbed Fen CH and major element of BM, BH, SL;
(incl. String Fen) infrequent in BL. 

4b. Narrow ladder-like pattern; along bog
flanks ................................. Ladder Fen Characteristic of BM, BH and SL; infrequent in

BL. Characteristic of SL and BH in Hudson Bay 
Lowland. 

3b. Reticulate pattern of ridges .................. Net Fen
2b. Without pronounced surface pattern. 

5a. Featureless, adjacent to water bodies.
6a. Floating................... ............ Floating Fen Frequent to rare; occurs mostly in glaciofluvial,

ice-contact depressions. 
6b. Not floating; located in main channel or 

along banks of continuously flowing or 
semipermanent streams ................. Stream Fen Frequent but minor element throughout

Canadian Shield.
6c. Not floating; located along shores of semi 

permanent or permanent lakes............ Shore Fen Common throughout Ontario except south of
Canadian Shield.

5b. More of less featureless, not adjacent to water 
bodies. 
7a. Core not frozen.

8a. With surface water or filled depressions; 
depressed thaw hollows in peat plateau 
or thaw hollows formed by meltdowns 
of palsas or peat plateau islands ....... Collapse Fen Frequent but minor element of permafrost

regions BH, SL.
8b. Features not related to depressions or 

meltdowns; featureless, unpatterned 
peatlands more-or-less without surface 
water. 
9a. Extensive, patternless peatlands

at surface level .................. Horizontal Fen Characteristic and major element in southern
James Bay Lowland; frequent in BM, BHc; 
probably rare in BL except on Bruce Peninsula. 

9b. Restricted, patternless peatlands 
occupying glacial meltwater 
spillways, intermittent drainage
courses or open-ended channels ... Channel Fen Common but minor element throughout Ontario

(incl. Draw Fen) except south of Canadian Shield and in Hudson
Bay Lowland. 

7b. Core perennially frozen; patterned surface
network of polygonal fissures ............. Lowland Polygon Fen Rare; restricted to Cape Henrietta Maria area.

7c. Core perenially frozen; extensive 
unpatterned surface; wet active layer 
without drainways ......... ............. Lowland Plateau Fen Rare; restricted to Hudson Bay Lowland north of

Sultan Ridges. 
Ib. Surface raised or appreciably sloping.

lOa. Mounds with frozen core in patterned or
coastal fens ................................... Palsa Fen Frequent in shallow coastal peats of James/

Hudson Bay Lowland, 
l Ob. Without frozen core; surface regular but

sloping. ...................................... Slope Fen Characteristic of Sutton Ridges area and
(incl. Spring Fen) probably northernmost Shield in BHc; rare to 

infrequent elsewhere in Ontario; in southern 
Ontario, most inland fens are on slopes 
downstream from groundwater discharge points.
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Key to Marsh Geomorphological Types
Ontario Status

la. Influenced by marine tidal water; coastal marshes.
2a. In river estuaries or connecting bays where tidal flats, 

channels and pools are periodically inundated by 
water of varying salinity. 
3a. Located above mean high-water levels; 

inundated only at highest tides and/or storm 
surges .................................... Estuarine Supertidal Characteristic and major element of James Bay

Marsh coast; less frequent on Hudson Bay coast. 
3b. Located below mean high-water levels;

frequently inundated ....................... Estuarine Intertidal Characteristic and major element of James Bay
Marsh coast; less frequent on Hudson Bay coast. 

2b. On marine terraces, flats, embayments or lagoons 
behind barrier beaches, remote from estuaries, 
where there is periodic inundation by tidal brackish 
or salt water, including salt spray. 
4a. Located above mean high-tide levels; inundated

only at flood tides ......................... .Coastal Supertidal Characteristic and major element of James Bay
Marsh coast; less frequent on Hudson Bay coast. 

4b. Located below mean high-tide levels ......... .Coastal Intertidal Marsh Characteristic and major element of James Bay
coast; less frequent on Hudson Bay coast. 

Ib. Occupying valleys, gullies, channels, streams, floodplains 
and deltas; fluvial marshes. 
5a. Adjacent to, or flooded by, flowing water.

6a. Located on active fluvial floodplains adjacent to
channels .................................. Floodplain Marsh Common throughout Ontario, decreasing in

frequency northward. 
6b. Occupying shorelines, bars, streambeds or

islands in continuously flowing watercourses.... Stream Marsh Common throughout Ontario, decreasing in
frequency northward.

6c. Occupying abandoned glacial meltwater 
spillways, intermittent drainage courses, 
open-ended channels, or lost meanders ........ Channel Marsh Common throughout Ontario, decreasing in

frequency northward. 
5b. Occupying deltas with open drainage or water

circulation due to unrestricted connections to active
river channels and/or lakes....................... Delta Marsh Minor element in Ontario.

le. Occupying topographically defined catch basins, fed by 
local runoff or ground water; catchment marshes. 
7a. Shallow, gently sloping, flat or concave depressions 

that occur as natural swales, as catchment basins for 
ground-water discharge or as intervening areas 
between ridges on low-relief landforms ............ Basin Marsh Common throughout Ontario.

7b. Sharply defined catch basin, usually located in high 
or intermediate topographic positions on moderate- 
to high-relief hummocky moraine, glaciolacustrine 
or glaciofluvial landforms (see Kettle Bog)......... Kettle Marsh Characteristic of glaciofluvial ice-contact

depressions. 
Id. Not in topographically defined catch basins.

8a. Occupying groundwater discharge sites, usually on or
at the base of slopes ............................ Seepage Marsh Common throughout Ontario north to SL.

8b. Occupying the shores of semipermanent or
permanent lakes ............................... Shore Marsh Common throughout Ontario.

(Lentic Marsh)
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Conversion Factors for Measurements in Ontario Geological Survey Publications
Conversion from SI to Imperial Conversion from Imperial to SI

57 Unit

l mm 
l cm 
1m 
1m 
1km

l cm 2 
1m2 
1km2 
l ha

Multiplied by

0.039 37
0.393 70
3.280 84
0.049 709 7
0.621 371

0.1550
10.763 9
0.386 10
2.471 054

Gives

inches
inches
feet
chains
miles (statute)

square inches 
square feet 
square miles 
acres

Imperial Unit

LENGTH
l inch
l inch
l foot
l chain
l mile (statute)

AREA
l square inch 
l square foot 
l square mile 
l acre

Multiplied by

25.4
2.54
0.3048

20.1168
1.609 344

6.451 6
0.092 903 04
2.589 988
0.404 685 6

Gives

mm
cm
m
m

km

cm2 
m2

km2 
ha

lcm3
1m3
1m3

1L 
1L 
1L

lg
lg
1kg
1kg
It
1kg
It

Ig/t 

l g/t

0.061 02
35.314 7

1.3080

1.759755
0.879 877
0.219 969

0.035 273 96
0.032 150 75
2.204 62
0.001 102 3
1.102311
0.000 984 21
0.984 206 5

0.029 166 6

0.583 333 33

cubic inches 
cubic feet 
cubic yards

pints
quarts
gallons

ounces(avdp) 
ounces (troy) 
pounds(avdp) 
tons (short) 
tons (short) 
tons (long) 
tons (long)

VOLUME
l cubic inch 
l cubic foot 
l cubic yard

CAPACITY
l pint 
l quart 
l gallon

MASS
l ounce(avdp) 
l ounce (troy) 
l pound (avdp) 
l ton (short) 
l ton (short) 
l ton (long) 
l ton (long)

CONCENTRATION
ounces (troy)/ l ounce (troy)/ 
ton (short) ton (short) 
pennyweights/ l pennyweight/ 
ton (short) ton (short)

OTHER USEFUL CONVERSION FACTORS

16.387 064
0.02831685
0.764 555

0.568 261
1.136522
4.546 090

28.349 523
31.103 476 8
0.453 592 37

907.184 74
0.907 184 74

1016.046 908 8
1.016 046 908 8

34.285 714 2

1.7142857

g
g

kg
kg

t
kg

t

g/t 

g/t

l ounce (troy) per ton (short) 
l pennyweight per ton (short)

Multiplied by 
20.0 

0.05
pennyweights per ton (short) 
ounces (troy) per ton (short)

Note: Conversion factors that are in bold type are exact. The conversion factors have been taken from or have been derived from factors given in the 
Metric Practice Guide for the Canadian Mining and Metallurgical Industries, published by the Mining Association of Canada in co-operation with 
the Coal Association of Canada.
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