


FOREWORD 

This report describes the organic soils and landforms of Prince Edward 

Island and the method used to map them. 

The information was compiled along with that for mineral soils, during 

the Soil Survey of Prince Edward Island under the leadership of Mr. J.I. 

MacDougall, Canada Department of Agriculture. This is a joint federal- 

provincial project of the Atlantic Provinces Soil Institute. 

With seven years fieldwork completed, compilation of one hundred detailed 

maps at a scale of 1:10,000 is now underway and is expected to end in 1980. 

Copies of these maps will be obtainable on request from the Land Use Service 

Centre, Chariottetown, as they are completed. A generalized colour soil map 

of the Island will eventually be published to accompany the final Soil 

Report. 

The information on organic soils, including analytical data at present 

incomplete, will ultimately be incorporated in the final report. Some of it 

is being released in advance in this preliminary report partly in order to 

document a method of mapping organic soils. The method used is a significant 

advance on previous practice in Eastern Canada, and there is a need to 

disseminate it and receive feedback from other soil and land inventory 

workers. 

This report also seeks to focus more attention on organic soils as a 

resource that is neglected or under-utilized in the Maritime Provinces, a 

resource about which knowledge is lacking. 

John L. Nowland, Eastern Soil Correlator 

Soil Research Institute 

Ottawa 
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Introduction: 

During formation of peat, organic material is accumulated and preserved 

in an environment which is saturated with water for prolonged periods. The 

organic accumulation can be distinguished and classified in a variety of 

ways, such as: 

- the kind of environment in which the accumulation took place; 

- the botanical origin of the plant remains; 

- the surface shape or the landform it assumed; 

- the degree or intensity of decomposition that took place since 

the plants died. 

Due to the difficulties encountered in adequately mapping organic 

soils, classification more detailed than the subgroup was not attempted and 

only the dominant Map Unit in the association is indicated on the soil map. 

In order to lessen this shortcoming, both the classification of the Organic 

Order as outlined in the C.S.S.C. System of Soil Classification, and a peat- 

landform classification as outlined in this paper were used, thus retaining 

the relations between soils, landforms and plant communities which are 

important in land use interpretations for organic soils. 

One should not loose sight of the fact that all Peat landforms are 

classified at their present state of development, caught in a moment of 

time. Some might be in a juvenile stage while others have become of age. 

Taking into consideration the possible variations in amount and kind of 

water which sustains them, an infinite variety in landform, vegetation and 

soils can be expected. 

No investigations have been carried out on P.E.I, on the nutrient 

cycling that takes place in the biosphere on peat-landforms. However, this 

has been done elsewhere and it is felt that, by superimposing relative site 

quality on topographic expression and position as well as on peat material, 

reasonably important differences may be observed that are valid criteria 

which correlate with the various landform classes. 

The peat-landform class (i.e., bog, fen or swamp) is related to the 

relative dissolved ion concentration of the peat-water, the subclass on the 

topographic and vegetation characteristics (i.e., plateau bog, bowlbog, 

etc.). 

The association is introduced as a mapping aid to facilitate the symbol- 

ization of a complex natural system and it is used in an attempt to retain, 

as much as is possible, the most common associations of soils, landforms and 

plant communities. Wherever a soil in the association is found, through 

field observations, to be dominant, i.e., more than 507, of the area, the Map 

Unit designation denotes the subgroup to which it belongs. For example—the 

most common Map Unit on the Plateau Bog landform is considered to be a Typic 

Fibrisol (Map Unit ARD I). Frequently, however, it is a Mesic Fibrisol (Map 

Unit ARD 2). (See Tables 1 and 2). The Mesic Fibrisol Map Unit is considered 

to be the most common Map Unit on the Flatbog Peat-landform (Map Unit POW 

1). Thus Map Units ARD 2 and POW 1 may contain soils of the same series if 

all the series criteria are met. The series name should be used only when 

the required confidence, through field observations, is established. 



Although series are described in the various associations no limits of 

criteria have been established as yet because of the limited knowledge of 

the variables that might occur. 

The degree of humification of the peat material is estimated in the 

field by assessing, a) the amount of plant material which still has a recognizable 

structure; b) the color of the water as wet peat is squeezed in the hand; c) 

the amount of peat material which is squeezed out between the fingers. The 

scale from H.I to H.10 was developed by Swedish geologists von Post and 

Granlund (1). A translation of the criteria may be found in Manual for Describing 

Soils in the Field, Soil Research Institute, Ottawa, 1975 (2). The pro¬ 

cedure for the determination of rubbed fiber content is described in The 

Canadian System of Soil Classification (3). 

According to the Canada Land Inventory there are 6,500 hectares of 

organic soils on Prince Edward Island. This is a very rough estimate from 

earlier small-scale maps, and an accurate estimate will be obtained when 

the new soil maps are processed. 



CHAPTER 1 PEAT LANDFORMS 



1. Bog Landforms: Plateau Bog, Flat Bog, Bowl Bog. 

A Bog, in this classification, is a strongly acid, nutrient-poor organic 

terrain which, due to its physical and chemical characteristics is able to 

maintain, for prolonged periods, conditions that slow or prevent, decomposition 

of plant remains. The Sphagnum mosses are of great importance in the formation 

of Bog landforms. Their growth can gradually change a poorly drained depression 

on mineral soil into an area of wet, very poorly drained bog and this in 

turn into a bog -which may support woodland. This change is brought about by 

the growth habit of these plants which, as they grow upwards, die back below 

so that, although an individual plant may attain considerable length, only 

the upper part is living. The dead lower parts of these plants do not 

readily decay, however, because the acid bog water does not support microorganisms 

which normally bring about decay of plant material. As the mosses continually 

grow upwards their remains gradually build up the level of the bog so that 

it becomes progressively drier. During dry summers the water table might 

drop by evaporation sufficiently so that conditions become favorable for 

very destructive fires. Many bogs on P.E.I, show evidence of having been 

burned in the past and may appear, at least floristically, fen-like. 

All bogs are characterized by a moss and ericaceous-shrub plant community. 

The general criteria for Bog landform class in this classification 

conform with the criteria established in The Canadian System of Soil Classi¬ 

fication (3) but not with the Manitoba Peat Landform classification (4) 

because of the productive stands of black spruce which might occur on the 

Manitoba Bog Landform. Productive soft wood stands in this classification 

occur on Black Spruce Fen landforms. 

1.1 Plateau Bog Landform 

This landform has an elevated area which is considerably higher 

than the margin so that its centre receives water in the form of precipitation 

only (See figure 1, page 25). It may or may not have a hummocky micro 

relief. During the summer months this landform has a relatively low water 

table and its higher areas are frequently co-occupied by xerophytic plant 

species. The Plateau Bog is a treeless or nearly treeless landform, but 

dwarfed black spruce, larch and occasionally, pine may be seen. The normal 

vegetation consists of low shrubs set in a matrix of mosses. The height of 

the shrubs varies considerably, generally lowest in the centre and highest 

near its margin, thus showing the extreme sensitivity of the plant community 

to slight changes in the soil-water nutrient concentration. 

Frequently the Plateau Bog landform is characterized by a comparatively 

steep marginal slope which is often occupied by a ribbon of spruce trees. 

The soils in this steep margin vary discontinuously between Fibrisols and 

Humisols. 

The peat-forming vegetation includes a number of Bryophyta, the dominant 

being the acid-tolerant Sphagnum species and the xerophytic Cladonia species. 

The low (10-60 cm) shrubs include: lambkill (Kalmia angustifolia), rhodora 

(Rhododendron canadense (L)), Labrador tea (Ledum groenlandicum), Leatherleaf 

(Chamaedaphne calyculata), Pale laurel (Andromeda glaucophylla), blueberry 



(Vaccinium sp.). The non-woody vegetation is commonly represented by the 

pitcher plant (Sarracenia purpurea) and sometimes the cranberry (Vaccinium 

oxycoccos). As pointed out in the narrative on Bog landform, the effect of 

fire introduces mesotrophic conditions and a more varied plant community. 

The soils on the Plateau Bog landform are, in the undisturbed state, 

dominantly Typic Fibrisols, with a sphagnic surface. The Armadale association 

is found on the Plateau Bog landform, and may include areas of Flatbog land- 

form and Channel Fen landform too small to be mapped separately. 

No Raised Bog landform types have been established in this classification 

although fieldwork and/or aerial photo interpretation suggest several morpho¬ 

logical differences in degree and type of development of Raised Bogs with 

many intermediate forms. The Plateau Bog landform criteria in this classification 

conform somewhat with the Bog Plateau type, in the Manitoba classification 

(4), however, there are differences in topographic position and in 

development. 

1.2 Flat Bog landform 

This peat landform has a nearly level, hummocky surface (See 

Figure 1, page 25"). During the summer season the water table may be relatively 

low. The Flat Bog landform plant community shows much in common with the 

Plateau Bog landform. However, the trees and shrubs, although still dwarfed, 

may be somewhat taller. Consequently, the peat material might have varying 

amounts of small tree trunks embedded in it within the control section. 

Frequently this landform had its origin as a peaty phase of a gleysolic 

soil. The Flat Bog landform conforms quite well with the Manitoba landform 

classification (4), except for the dominant peat materials and type of 

vegetation, and it is not known to be influenced by nutrient-rich water on 

P.E.I. 

The soils on the Flat Bog landform frequently are Mesic Fibrisols. The 

Pownal association is found on the Flat Bog landform and may include areas 

of Plateau Bog landform and Channel Fen landform too small to be mapped 

separately. 

1.3 Bowl Bog landform 

This landform actually may contain two distinct environments but, 

because they normally are small in size and conditions merge gradually, it 

is not practical to separate them (See Figure 2, page 25^. 

The landform receives seepage and run-off water from the surrounding 

mineral soil. Since the volume of water normally is small and the surrounding 

mineral soil is low in plant nutrients the perimeter of this peat landform 

is occupied by low, slow-growing black spruce. The tallest trees grow nearest 

the mineral soil and gradually diminish in height toward the centre, giving 

the bog a bowl shape when viewing it stereoscopically on aerial photographs. 

The Bowl Bog landform may have in its central section Flat Bog landform 

characteristics, while its perimeter may approach the characteristics of the. 

Black Spruce Fen landform. 



Surface saturation has a longer duration during the frost-free season 

in the perimeter than in the centre of the Bowl Bog landform. 

The dominant sub-groups on this landform are Humic Mesisols in the 

black spruce perimeter area, and Typic Mesisols with a sphagnic surface in 

the central area. However, it should be noted that Terric members of all 

sub-groups might be found or even be dominant. The Pisquid Association is 

found on the Bowl Bog landform. 

2. Fen landforms; Channel Fen, Black Spruce Fen. 

The Fen landforms occur in a wide range of conditions. In general the 

fen water is mesotrophic in quality, i.e. its dissolved ion concentration is 

between the eutrophic Swamp water which is relatively high in dissolved ions 

and the oligotrophic Bog water which is very low in dissolved ions. 

The Fen landforms have widely differing plant communities. The water 

table is usually near or at the surface. 

Floating Fen landforms have not been observed on Prince Edward Island 

but do occur in New Brunswick. 

2.1 Channel Fen landform 

This treeless peat landform is frequently associated with the 

Plateau Bog and the Flat Bog landforms. It occupies the drainage channel 

positions between organic oligotrophic landforms as well as the water discharge 

(lagg) positions between mineral and oligotrophic landforms (See Figure 1, 

page 25). 

The water table in this landform is at or near the surface, giving rise 

to soft, loose peat material. Due to its position in the landscape, the 

water in this landform is slightly mesotrophic. 

The vegetation consists of a water-loving plant community and includes 

Carex sp., Eriophorum sp. and Sphagnum sp. 

The dominant soils on the Channel Fen landform are Terric Mesic Humisols. 

The Riverton Association is found on the Channel Fen landform. 

This landform does not conform well with any of the Manitoba Peat 

Landform types (4). Its nearest equivalent could be a component of the 

Water Track Fen. 

2.2 Black Spruce Fen landform 

The Black Spruce Fen is a mesotrophic peat landform. Its topographic 

position is frequently near the upland margin of several swamp landforms. 

It may also be found in sluggish drainage channels on upland soils (See 

Figure 3, page 26). 

The Black Spruce Fen landform supports a merchantable stand of soft 

wood trees whereas the Bog landforms support a stunted soft wood stand and 

the Brook Swamp landform a mixed merchantable forest vegetation. 
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The water table in the Black Spruce Fen landfonn is usually near the 

surface. 

The soils have developed on woody and sphagnic peat material and are 

dominantly Terric Mesisols. 

The Lake Verde Association is found on the Black Spruce landform and 

frequently merges with the Abney Road Association. 

The Manitoba peat landform classification (4) includes the Black Spruce 

Fen in the Swamp landform. This does not conform with the concept used in 

this classification because the nutrient level within the Black Spruce Fen 

landform most often is mesotrophic. An alternative would be to introduce a 

Mesic Swamp class which becomes rather semantic. 

3. Swamp landforms: Brook Swamp, Cedar Swamp, Telluric Swamp, Vale Swamp, 

Marsh Swamp. 

A swamp is an eutrophic peat landform that is nourished by water that 

has a relatively high dissolved ion content and that has a moderately low- 

to-neutral soil acidity, but many intermediate forms occur because Swamp 

landforms are found in very variable topographic positions. They do not 

necessarily support merchantable trees as in the Manitoba classification 

(4). This classification conforms with the National system at the class 

level, except for acidity requirements. 

3.1 Brook Swamp landform 

This eutrophic peat landform occupies topographic positions similar 

to the Vale Swamp landform (see below). Both are located in stream valleys 

(See Figure 3, page 26). There are, however, distinctive differences. On 

the Brook Swamp landform the stream floods less often or not at all due to 

water diversion, giving rise to a plant community that does not tolerate 

prolonged flooding. Botanically, therefore, it has a very diverse plant 

community and undisturbed it supports a merchantable mixed wood stand. 

The water table is near the surface and small pools are common. 

Peat material frequently is very soft due to the non-fibrous nature of 

the peat material and saturation. It therefore has a low bearing capacity. 

The soils on the Brook Swamp landform are dominantly Terric Humisols, 

developed on woody, herbaceous and sphagnic material. 

The Brook Swamp landform may be associated with the Vale Swamp landform 

and the Black Spruce Fen landform. 

The Abney Road Association soils are found on Brook Swamp landforms and 

frequently merge with the Lake Verde Association. 

3.2 Vale Swamp landform 

The eutrophic Vale Swamp landform is located on flood plains. The 

landform surface is very uneven and consists of knolls and pools. The vegetation 

cons ^f reeds, sedges or alder and frequently aquatic plants. Its 
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topographic position is similar to that of the Brook Swamp, but flooding 

regularly occurs on the Vale Swamp landform (See Figure 3, page 26). 

The soils on the Vale Swamp landform are Terric Humisols, developed on 

peat material derived from reeds, sedges, alders and herbaceous plants. 

The Hazelbrook Association soils are found on the Vale Swamp landform. 

3.3 Telluric Swamp landform 

Telluric Swamp landforms are eutrophic peat landforms which occupy 

discharge areas of seeping aquifers and, therefore, frequently are situated 

on slopes or in confined areas near the toe of the slopes (See Figure 3, 

page 26). The surface of this landform is normally smooth and relatively 

firm. The water table might fluctuate seasonally, depending on the discharge 

volume of the aquifers. Thus the terrain, at times, might appear relatively 

dry. Undisturbed it supports a merchantable mixed wood stand. 

The soils on the Telluric Swamp landform are dominantly Terric Humisols, 

developed on woody, moderately to slightly acid peat material. 

3.4 Cedar Swamp landform 

Cedar Swamp landforms are eutrophic peat landforms which occupy 

flat, poorly drained areas which are influenced by groundwater that is 

slightly acidic to neutral. The water table normally fluctuates seasonally 

and the terrain, at times, appears relatively dry. 

As the name implies, cedar is the dominant tree species on this landform. 

The soils on the Cedar Swamp landform are dominantly Terric Humisols, 

developed on woody, slightly acid to neutral peat material. 

The Enmore Association is found on the Cedar Swamp landform. 

3.5 Marsh Swamp landform 

This is a treeless, nearly level and mainly eutrophic peat landform, 

but mesotrophic sites are common. It occupies parts of infrequently inundated 

brackish water flood-plains and is therefore found in marine coastal margins 

at or near sea level (see Figure 4, page 27). The margin of the Marsh Swamp 

landform may be nourished by seepage water from upland soils which may give 

rise to a Black Spruce Fen landform once flooding has ceased. The water 

table varies considerably. The peat materials are generally of a varied 

botanical origin and they may have mineral material mixed in. The soils 

developed on the Marsh Swamp landform, although extremely variable, frequently 

are Terric Fibrisols. The Frenchfort Map Unit is found on the Marsh Swamp 

landform. 



CHAPTER 2 DESCRIPTION OF SOIL ASSOCIATIONS 
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1. Abney Road Association (ABN) 

The eutrophic Abney Road Association consists of organic soils developed 

on deep (>160 cm) and shallow (40-160 cm) accumulations of organic matter. 

The Association normally is underlain by fluvial mineral material. The 

Abney Road Association is found on the Brook Swamp landform and normally is 

underlain by fluvial mineral material. It differs from the Hazelbrook 

Association in that its surface elevation has assumed a relatively flood- 

free position giving rise to a drastic change in the flora. The Association 

includes several map units, the most common one being the ABN I Map Unit 

represented by the Eldon series (tentative). A representative profile may 

be described as follows: 

The Eldon series, a Terric Humic Mesisol developed on acid to slightly 

acid organic debris, is derived from a mixed botanical origin, has 

developed on peat material less than 160 cm deep, and normally has the 

water table near the surface. 

0ml 0-75 cm. Dark reddish-brown (SYR 3/2 m), woody, strongly decomposed 

peat; few roots and branches; H.6; rubbed fibre 20%; pH 

(H^O) 4.5; horizon boundary clear. 

Oh 75-100 cm. Black (5YR 2/1 m), amorphous peat material; H.6; 

rubbed fibre 5%; pH (HZO) 4.8. 

Om2 100-122 cm. Dark brown (7.SYR 3/2 m), weakly decomposed peat derived 

from sedges and wood; H.4; rubbed fibre 24%; pH (CaCI^) 

4.3. 

II Cg 122+cm. Undifferentiated fluvial mineral sediments. 

Among the Map Units included in the Abney Road Association are the 

following: 

Dominantly Terric Humic Mesisols ABN 1 

Dominantly Terric Mesisols ABN 2 

Dominantly Terric Humisols ABN 3 

Dominantly Terric Mesic Humisols ABN 4 

Dominantly Cumulo Humisols ABN 5 

These Map Units include a number of, as yet, undefined series. 

2. Armadale Association (ARD) 

The oligotrophic Armadale Association consists of soils developed on 

deep (>160 cm) and shallow (40-160 cm) organic matter accumulations derived 

from a sphagnum and ericacous shrub vegetation. It is poorly drained and 

has a seasonally fluctuating water table. 

The Association is underlain by undifferentiated mineral materials. 

The Armadale Association, which is found on the Plateau Bog landform, 

includes several Map Units, the most common one being the ARM 1 Map Unit 

represented by the Borden series (tentative). A representative soil profile 

is described as follows: 
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are: 

The Borden Series, a Typic Fibrisol, developed on extremely acid, 

fibric, sphagnic, organic debris is more than 160 cm deep. 

Ofl 0-132 cm. Light yellowish-brown (10YR 6/4 d), very porous, coarse, 

nearly undecomposed sphagnum peat; H.2; rubbed fibre 

727,; pH (H20) 3.4; horizon boundary clear. 

Of2 132-228 cm. Yellowish-brown (10YR 5/4 d) porous, coarse, slightly 

decomposed sphagnum peat; H.3; rubbed fibre 44%; pH 

(H20) 3.4; horizon boundary diffuse. 

II Cg 228+cm. Fluvial fine sand. 

Some of the Map Units that are also included in the Armadale Association 

Dominantly Typic Fibrisols ARD 1 

Dominantly Mesic Fibrisols ARD 2 

Dominantly Humic Fibrisols ARD 3 

Dominantly Terric Mesic Fibrisols ARD 4 

Dominantly Terric Fibric Humisols ARD 5 

These Map Units include a number of, as yet, undefined series. 

3. Hazelbrook Association (HAZ) 

The eutrophic Hazelbrook Association consists of soils developed on 

shallow (40-160 cm) and deep (>160 cm) organic material derived from reeds, 

sedges, alders and aquatic plants. The Association normally is underlain by 

fluvial mineral material. Frequently, the organic material has mineral 

particles mixed in. The Hazelbrook Association is found on the Vale Swamp 

landform and it comprises several Map Units, the most common one being HAZ 1 

Map Unit represented by the Tyne Valley series. A representative soil 

profile is described as follows: 

Tyne Valley series, a Terric Humisol, developed on acid to slightly 

acid organic debris is derived mainly from reeds, sedges and woody 

plant remains. The Tyne Valley series has developed on peat less than 

160 cm deep. A representative profile may be described as follows: 

Oh 0-75 cm. Dark reddish-brown (5YR 3/2 m) mixture of fennic organic 

and mineral material. The fennic plant material is 

strongly decomposed. pH (H^O) approximately 6.0. 

II Cg 75+cm. Silt loam fluvial sediment 

Some of the Map Units included in the Hazelbrook Association are: 

Dominantly Terric Humisols HAZ 1 

Dominantly Terric Mesic Humisols HAZ 2 

Dominantly Cumulo Mesisols HAZ 3 

The Hazelbrook Association is frequently included in the Stream 

Complex, an undifferentiated complex found along stream courses. 
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4. Canavoy Association (CAV) 

The eutrophic Canavoy Association consists of soils developed on shallow 

(40-160 cm) organic material. 

This association is underlain by undifferentiated mineral materials and 

is found on the Telluric Swamp landform. It comprises several Map Units, 

the most common one being the CAV 1 Map Unit, represented by the Bedeque 

series. These soils are Terric Humisols developed on slightly acid to 

strongly acid organic debris derived mainly from woody material. 

Two of the Map Units presently recognized in the Association are: 

Dominantly Terric Humisols CAV 1 

Dominantly Terric Mesisols CAV 2 

5. Enmore Association (ENM) 

The eutrophic Enmore Association consists of soils developed on shallow 

(40-160 cm) organic material. 

This Association is underlain by undifferentiated mineral materials 

which generally are weakly acid to neutral in reaction. 

The Enmore Association is found on the Cedar Swamp landform and comprises 

several Map Units, the most common one being the ENM 1 Map Unit, represented 

by the Wellington series, a Terric Humisol, developed on weakly acid organic 

material, derived mainly from cedar tree material. 

Two of the Map Units presently recognized in the Enmore Association 

are: 

Dominantly Terric Humisols ENM 1 

Dominantly Terric Mesisols ENM 2 

6. Frenchfort Association (FRF) 

The mesotrophic Frenchfort Association consists of organic soils developed 

on deep (>160 cm) and shallow (40-160 cm) accumulations of organic debris. 

The Frenchfort Association differs from other eutrophic associations in that 

it has soils that have developed under the influence of brackish water. It 

is normally underlain by marine sediments, except near upland margins. This 

association may also have soils that are mixed organic and mineral materials. 

The Frenchfort association is found in the Marsh Swamp landfonn and includes 

several Map Units, the most common one being the FRF 1 Map Unit, represented 

by the South Lake series. A profile, situated on a slightly higher elevation 

within the organic terrain is described as follows: 

South Lake series, a Terric Fibrisol, developed on shallow (40-160 

cm) acid, fibric organic debris, derived mainly from a mixed fresh 

water botanical origin near the surface and is underlain by organic 

debris of a brackish water plant community. 
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Ofl 0-30 cm. Yellowish brown (10YR 5/6 m), porous, coarse, almost 

undecomposed organic matter; H.2; rubbed fibre 48%; pH 

(CaCI^) 4.0; horizon boundary clear. 

Of 2 30-101 cm. Dark reddish brown (SYR 3/4 m), porous, coarse, very 

weakly decomposed organic matter; H.3; rubbed fibre 48%; 

pH (CaCI^) 4.3; horizon boundary gradual. 

Of3 101-114 cm. Dark reddish brown (5YR 2/2 m), organic matter. Type of 

peat material as above. 

II Cg 114+cm. Light gray (SYR 6/1 m) marine silt and sand sediments. 

NOTE: The peat structure in this profile is characterized by a matted, 

vertical root structure with some woody material. The peat material 

has a strong sulphurous odour. 

Some of the Map Units included in the Frenchfort Association are: 

Dominantly Terric Fibrisols FRF 1 

Dominantly Typic Fibrisols FRF 2 

Dominantly Fibric Mesisols FRF 3 

Dominantly Cumulo Mesisols FRF 4 

7. Riverton Association (RON) 

The mesotrophic Riverton Association consists of organic soils developed 

on shallow (40-160 cm) accumulations of organic matter. This association is 

underlain by undifferentiated mineral materials. The Riverton Association 

is found on the Channel Fen landform and includes several Map Units, the 

most common one being the RON 1 Map Unit, represented by the Murray River 

series. A representative soil profile is described as follows: 

Murray River series, a Terric Mesic Humisol developed on shallow (40- 

160 cm) acid organic debris derived mainly from sphagnum mosses and 

sedges. 

0ml 0-35 cm. Very dark brown (10YR 2/2 m) organic material, moderately 

decomposed; H.5; estimated rubbed fibre 15%; pH (H^O) 

4.0. 

0ml 35-85 cm. Black (10YR 2/1 m) organic material, strongly decomposed; 

H.7; rubbed fibre 10%; pH (HsO) 4.0. 

Om2 85-100 cm. Very dark brown (7.5YR 2/2 m) organic material, strongly 

decomposed; H.6; estimated rubbed fibre 10%; pH (H^O) 

4.0; horizon boundary abrupt. 

Om2 100-115 cm. Dark brown (7.5YR 3/4 m) organic material, moderately 

decomposed; H.5; estimated rubbed fibre 15%; pH (I^O) 

4.0. 

II Cg 115+cm. Sand. 
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Some of the Map Units that may be included in the Riverton Association 

are: 

Dominantly Terric Mesic Humisol RON 1 

Dominantly Typic Mesisols RON 2 

Dominantly Fibric Mesisois RON 3 

Dominantly Terric Mesisols RON 4 

Dominantly Terric Humisols RON 5 

8. Pownal Association (POW) 

The Pownal Association consists of soils developed on deep (>160 cm) 

and shallow (40-160 cm) organic matter accumulations of a sphagnum and 

ericaceous shrub origin. It may have minor amounts of coarse woody material. 

The Pownal Association is poorly drained and has a seasonally fluctuating 

water table. On the margins it is often very poorly drained. The Association 

is underlain by undifferentiated mineral soils. The Pownal Association, 

which is found on the Flat Bog landform, includes several Map Units, the 

most common one being the POW 1 Map Unit, represented by the Kensington 

series. A representative soil profile may be described as follows: 

Kensington Series, a Mesic Fibrisol, developed on deep (>160 cm), 

extremely acid organic debris derived mainly from sphagnum mosses and 

ericaceous shrubs. 

Ofl 0-100 cm. Light yellowish brown (10YR 6/4 m) very porous, coarse, 

nearly undecomposed sphagnum peat; H.I; rubbed fibre 

80%; pH (H20) 3.5; horizon boundary clear. 

Ofl 100-146 cm. Dark reddish brown (SYR 3/4 m), moderately decomposed 

sphagnum peat; H.4; rubbed fibre 30%; pH (H^O) 3.3; 

horizon boundary clear. 

Om2 146-180 cm. Dark brown (7.SYR 3/2 m) little decomposed sphagnum 

peat; H.3; rubbed fibre 54%; pH (HzO) 3.3; horizon 

boundary clear. 

Om2 180-233 cm. Dark reddish brown, well decomposed peat material; 

H.5; rubbed fibre 16%; pH ^0) 3.2. 

Om3 233-240 cm. Peat material derived mainly from sedges. 

Oh 240-260 cm. Dark reddish brown, firm humic peat. 

Some of the Map Units included in the Pownal Association are: 

Dominantly Mesic Fibrisols POW 1 

Dominantly Typic Fibrisols POW 2 

Dominantly Terric Fibrisols POW 3 

Dominantly Typic Mesisols POW 4 

Dominantly Terric Mesisols POW 5 

Dominantly Terric Humic Mesisols POW 6 

Dominantly Terric Humisols POW 7 
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9. Pisquid Association (PIQ) 

The oliogotrophic and slightly mesotrophic Pisquid Association consists 

of shallow (40-160 cm) and deep (>160 cm) organic soils. This Association 

is underlain by undifferentiated mineral materials. The Pisquid Association, 

which is associated with the Bowl Bog landform, includes several Map Units. 

The mesotrophic members are situated near the margin and may support a stand 

of generally non-merchantable black spruce. The most common Map Unit is the 

PIQ 1 Map Unit, represented by the Covehead series. A representative profile 

may be described as follows: 

The Covenhead series, a Typic Mesisol, has developed on deep (>160 cm) 

acid organic debris and is derived from woody plant material and sphagnum 

mosses. 

0ml 10-16 cm. Brown to dark yellowish-brown, porous, coarse peat 

material, derived mainly from sphagnum sp.; rubbed fibre 

30%; H.4; the water table is at the surface; pH (H^O) 

4.5; horizon boundary clear. 

Oh 16-22 cm. Dark reddish brown (SYR 2/2 m) far advanced decomposed 

peat; rubbed fibre 87,; H.6; pH (H^O) 4.5; horizon boundary 

clear. 

Om2 22-30 cm. Dark reddish brown (5YR 3/2 m) advanced decomposed 

peat material; H.4; rubbed fibre 307,; pH (H20) 4.2; 

horizon boundary clear. 

Ofl 30-39 cm. Reddish brown (SYR 4/3 w) nearly undecomposed peat; 

H.3; rubbed fibre 707,; pH (HzO) 3.9; horizon boundary 

clear. 

Of 2 39-52 cm. Dark reddish brown well advanced decomposed peat; 

H.4; rubbed fibre 45%; pH ^0) 3.9; horizon boundary 

clear. 

Om3 52-165 cm. Very dark grayish brown (10YR 3/2 m) far advanced 

decomposed peat; H.6; rubbed fibre 12% (estimated), pH 

(HzO) 3.9; horizon boundary abrupt. 

II Cg 165+cm. Grayish brown (2.5YR 5/2 m) silt loam. 

Some of the Map Units included in the Pisquid Association are: 

Dominantly Typic Mesisols (mixed woody and sphagnic) PIQ 1 

Dominantly Typic Mesisols (woody) PIQ la 

Dominantly Typic Mesisols (sphagnic) PIQ Ib 

Dominantly Terric Mesisols PIQ 2 

Dominantly Terric Humisols PIQ 3 

10. Lake Verde Association (LAK) 

The mesotrophic Lake Verde Association consists of organic soils developed 

on shallow (40-160 cm) deposits of woody and sphagnic organic debris. The 
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Lake Verde Association differs from the Pisquid Association in that this 

Association may support a merchantable stand of dominantly softwood trees. 

It differs from the Abney Road Association in that the Abney Road Association 

supports a merchantable stand of mixed wood and frequently has mineral 

addition in the profile. The Lake Verde Association is underlain by undifferentiated 

mineral soils and is found in the Black Spruce Fen landform. The most 

common Map Unit is the LAK 1 Map Unit, represented by the New London series, 

a Terric Mesisol, developed on shallow (40-160 cm) acid, fibric organic 

debris derived mainly from a mixed botanical origin. It generally has 

significant amounts of wood fragments and moss. Occasionally, well humified 

materials are present. 

Some of the Map Units included in the Lake Verde Association are: 

Dominantly Terric Mesisols LAK 1 

Dominantly Fibric Mesisols LAK 2 

Dominantly Terric Humic Mesisols LAK 3 

Dominantly Terric Mesic Humisols LAK 4 



Table 1. Classification of Organic Soils as Mapped on P.E.I., in tabular form 

Great 
Group 

Subgroup Soil family 
(provisional) 

GP 
---- Landform -------- 

Associated Association Units Genetic Surface 
Material Expression Landform 

Fibrisol 

Typic Fibrisol Sphagnic, dysic, cool Armadale 1. TY.F Bog Plateau Bog Channel Bog 
subaquic. 2. ME-F Flat Bog 

3. HU.F 
4. TME.F 
5. TF1.H 

-------------------------------------------------------------------------------------- ----------e--m___ 
Mesic Fibrisol Sphagnic, dysic, cool Pownal 1. NE.F Bog Flat Bog Plateau Bog 

aquic. 2. TY.F (Minor) 
3. T.F Channel Bog 
4. TY.M 
5. T.M 
6. THU.M 
7. T.H 

---__------------------------------------------------------------------------------------------------- 
Terric Fibrisol Fennic, dysic, cool Frenchfort 1. T.F Swamp Marsh Swamp Salt Marsh 

aquic. 2. TY.F 
3. F1.M 
4. CU.M 

Mesisol Humic Mesisol Fennic, sphagnic mesic, Pisquid 1. TY.M Bog Bowl Bog Flat Bog? 
dysic, cool, aquic. 2. T.M 
families 3. T.H 

------------------------------------------------------------------------------------------------------- 
Terric Mesisol Silvic, fennic, mesic, Lake Verde 1. T.M Fen Bl. Spr. Fen Brook Swamp 

euic, cool, aquic. 2. F1.M 
families 3. THU.M 

4. TME.H 
--------_------------------------------------------------ c_-------__-------__-------------------------- 
Terric Humic Silvic, fennic, mesic Abney Rd. 1. THU.M Swamp Brook Swamp 
Mesisol euic, cool, peraquic, 2. T.M 

3. T.H 
4. TME.H 
5. CU.H 

continued... P 
F 



Table 1 continued 

Great Subgroup Group 
Soil family Association MaP 

---- Landform ------- 
Associated 

(provisional) Units Genetic Surface 
Material Expression Landform 

Humisol Terric Mesic Fennic, sphagnic mesic, Riverton 1. TME.H Fen Channel Fen Flat Bog 
Humisol dysic, cool peraquic. 2. TY.M Plateau Bog 

3. F1.M 
4. T.M 
5. T.H 

--------------___--------------------------------------- --------__-----___---------------------------- 

Terric Humisol Fennic, euic, cool, Hazelbrook 1. T.H Swamp Vale Swamp Brook Swamp 
aquic 2. TME.H 

3. CU.M 
_---_-_I--^_____--_----------------------------------------------------- -_-------------__------------- 

Terric Humisol Silvic, euic, cool, Enmore 1. T.H Swamp Cedar Swamp 
aquic 2. T.M 

___-__________^_____--------------------------------------------------------------------------------- 
Terric Humisol Silvic, euic, cool, Canavoy 1. T.H Swamp Telluric 

aquic 2. T.M Swamp 

Ref: Canada Soil Survey Committee. 1978. System of Soil Classification. Canada Department of Agriculture, 
publ. 1646. 
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CHAPTER 3 USE OF ORGANIC SOILS 
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Organic Soils will sustain themselves for forestry, wildlife and recreation 

but are a non-renewable resource when used for mining of peat material and 

also for crops, if not managed diligently. The following aspects of this 

resource are discussed briefly: 

1. Agricultural and horticultural potential 

2. Forestry 

3. Peat products: a. Agricultural and horticultural use 

b. Fuel peat 

4. Engineering limitations of organic soils 

5. Trafficability 

6. Recreation 

7. Wildlife 

1. The agricultural and horticultural potential of organic soils 

No agricultural or horticultural use is made of the organic soils for 

crop production on Prince Edward Island. Several possible reasons why this 

is so can be given. 

a. It requires a very high investment to make organic terrain 

productive. 

b. Only limited local experience in the use of organic soils is 

available. 

c. Information is lacking regarding micro-climate and hydrology 

on various peat landforms making all recommendations for 

agricultural use suspect until more pertinent data are available. 

d. There is no incentive to use organic soil for crop production 

because all present production is based on crops that produce 

well on abundantly available mineral soil. 

It is generally assumed that treeless Typic Mesisol soils which are 

slightly acid to neutral in soil reaction are best suited for agricultural 

use. Unfortunately the areas that have these qualities are rare on P.E.I. 

and less attractive soils would have to be utilized. This means that very 

high inputs of capital, labour and skill would be required to utilize the 

organic soils on P.E.I., a situation which is reflected in the very low 

rating obtained when the appropriate soil properties are used to determine 

capability classes (5). 

The Organic Soil Capability System does not take into account the micro 

climate, and it should be noted that in periods of clear, windstill nights 

with low air humidity, during the growing season, air temperatures on organic 

soils fluctuate sharply between day and night. This is due, not only to 

cold air flowing into a lower topographic position, but possibly more frequently 

to the efficient insulating properties of the uppermost dry and very loose 

organic layer which prevents effective heat transfer from below; this causes 

a greater heat gradient at the organic soil surface than occurs on mineral 

soil surfaces. Therefore, the probability of night frost occurring is 

greater on organic soils than on the surrounding mineral soil unless special 

measures are taken. 

The development difficulty ratings for Plateau Bog and Flat Bog land- 

forms, on the other hand, are such that major reclamation would be warranted, 
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but this should not be confused with the difficulty in making the soil 

productive (6). 

The feasibility of growing wild rice (Zizania aquatica L.) on certain 

peat landforms is also unproven on Prince Edward Island although the rice 

grain is harvested annually in the Province (e.g. at Pisquid Pond). Several 

river valleys contain Vale Swamp landforms which might be considered; it is 

not known, however, what difficulties might be encountered. Studies will 

have to be carried out before attempts are made to develop this land and 

they should include the ecological implications, as well as feasibility of 

the hydrological, engineering and economic requirements. 

2. The Forestry potential of organic soil 

The Black Spruce Fen, Brook Swamp, Cedar Swamp and Telluric Swamp landforms 

are capable of producing merchantable stands of trees, but yields and kind 

of trees vary greatly on the natural sites. 

The Black Spruce Fen landform produces pulpwood and sawlogs, the Brook 

Swamp and Telluric Swamp landforms mainly fuelwood, and'the Cedar Swamp land- 

form, wood that is used for fence posts and shingles. Yields would be 

drastically increased on the above-mentioned landforms after proper drainage, 

and windthrow would be reduced. However, ditching and ditch maintenance are 

expensive and future produce values will determine whether this kind of 

investment is warranted. 

The Plateau Bog, Flat Bog, Bowl Bog, Channel Fen, Vale Swamp and Marsh 

Swamp landforms are treeless or support stunted trees or shrubs only. Their 

low natural fertility and/or topographic position makes these landforms 

unsuitable for forestry under present conditions. 

3. Peat Products 

To increase their supply of bedding material and organic matter, farmers 

have formerly used the peat resource on a limited scale. 

The deep sphagnum deposits which normally are found on the Plateau Bog 

landform and to a lesser extent on the Flat Bog landform, are used for the 

production of horticultural peat. Since 1973 commercial horticultural peat 

has been mined on Black Point Bog, a Plateau Bog landform near Foxley River. 

Soils of the Armadale 1 Map Unit, Typic Fibrisols with a sphagnic surface, 

produce after milling a nearly undecomposed absorbent and sterile horticultural 

peat moss, which is in high demand in the horticultural industry. 

The use of slightly humified peat in the control of oil spillage has 

shown interesting results in recent years. It is dried to a somewhat irreversible 

state and impregnated with a light fuel oil. This provides sufficient heat 

which lights the underlying crude oil layer. Smoke pollution near habitation 

centers might make this method objectionable. 

Mining for fuel peat does not take place on Prince Edward Island. The 

most desirable soils for the production of fuel peat are compacted, low ash, 

moderately and well decomposed sphagnum peats, having good shrinkage characteristics. 
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Soils suitable for fuel peat production are in the Typic Mesisol and Humic 

Mesisol subgroups on the Bog landforms. 

The caloric values of fuels manufactured from peat depend on the composition 

and age of the peat layers from which they are produced and the moisture 

content. Thus different kinds of peat having an equal moisture content and 

ash content have different caloric values and are generally 3000-4000 cal/kg 

as compared with about 7200 cal/kg for coal and about 10,000 cal/kg for 

stove oil. 

4. Engineering Interpretation of Organic Soils 

A. Foundation limitations; All organic soils on P.E.I, are unsuitable 

for road fill material and road foundation because of continuing compressibility. 

Where the location of a proposed road cannot be changed and a stable 

roadbed is required, removal of peat material prior to backftiling with 

mineral soil is necessary. Enclosure of the central part of the peat under 

the road has had a reasonable degree of success. When deep peat is encountered 

and slight settling is permissible, a brushed mat or bales of peat moss, 

washed in with sand, may be used as a foundation for the mineral soil backfill. 

Organic soils are unsuitable for building foundation construction and 

the peat material should either be removed or durable piling should be 

driven in to mineral material having a sufficiently high bearing strength. 

B. Drainage of Organic Soils; It is very important that subsidence 

is taking into account when designing drainage plans for bogs. 

The degree of subsidence depends on different factors. The most important 

according to Tacke (7) are: 

1. The depth of peat 

2. Water content 

3. Degree of humification 

4. Physical, chemical and botanical characteristics of the peat 

5. The possible breakdown of the peat after drainage and the 

resulting aeration 

6. The depth of the ditches or tiles 

7. The gradient in the peat surface and the mineral subsoil 

in relation to the surroundings (artesian water) 

Disposal of excess water in organic terrain, at least initially, should 

be through open steep-sided ditches and very wet terrain should be drained 

in stages and deepened to the required depth after excess water has been 

disposed of. The location of main ditches have to be well chosen so that 

engineering works will not become obsolete in time. This requires a topographic 

survey to determine surface elevations as well as depth and type of peat 

material. 

Tile lines intended for soil drainage should not be installed until 

most subsidence has taken place. 
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Depth of drainage should be governed by the intended use as over- 

drainage results in unnecessary losses of peat material. Each terrain has 

to be judged separately for its intended use. 

5. Trafficability 

In their natural state the Plateau Bog and Flat Bog landforms will, due 

to their fibrous, matted surface structure and low brush vegetation, provide 

the best tracked vehicle support. Areas with low bearing strength frequently 

are on or near the relatively steep margin of Plateau Bog landforms. 

Most other peat landforms on P.E.I, do not provide dependable tracked 

vehicle support because of extreme wetness, the far advanced decomposition 

of the surface material, or the tree vegetation. 

6. Recreation 

The organic landforms are suitable for very low density recreation only 

and, because of their fragile surface, nature trails should be frequently 

relocated or if foot traffic is heavy board walks should be installed. 

7. Wildlife 

The variety of plants and animals on organic terrain is reflected in 

the quality of the water that various peat landforms receive, the Swamp 

landforms having the greatest diversity and the Bog landforms the least. 

The Vale Swamp landforms have the highest capability for the production of 

several kinds of fur-bearing animals and water fowl. All Bog landforms 

which have little open water have a low support capability for wildlife. 



I FIGURE 1 Organic Landform: 

A-Plateau Bog 

C-Channel Fen 

B - Flat Bog 

D-Mineral Soil 

A-Mainly sphagnic material B-Mainly silvic material 
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mineral soil 

FIGURE 3 Cross-Se&on through: 
A-Telluric Swamp Landform B-Vale Swamp Landform 

C-Brook Swamp Landform D-Black Spruce Fen Landform 

FIGURE 4 Cross -Section through Frenchfort Association : 
A-Marsh Swamp Peat Landform 
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FIGURE 5 Sketchmap of Prince Edward Island showing concentrations of Peat Landforms. 
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