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Introduction 

In January, 1975, the Saskatchewan lnstitute of Pedology was 

approached by the Soi1 Research Institute of Ottawa and the'Department of 

Indian and Northern Affairs to map the soils of certain areas in the Northwest 

and Yukon Territories and determine their agricultural potential. This was 

accomplished with a contract in 1975 to survey 1.3 million hectares in the 

Liard - Fort Simpson area and another contract in 1976 to survey 1.2 million 

hectares in the Yukon Territory plus 280,000 hectares in the Hay River area. 

In addition, the Institute agreed to reassess the agricultural potential of 

the soils in the Upper Mackenzie and Slave River Lowlands in the light of 

new climatic data available for the area (Eley, 1977). The field work for 

the last objective amounted to one week in the Fort Providence - Fort Smith 

area attempting to relate the native. grazing potential to the previously 

mapped soi1 units. 

This report then is based on reports of previous soi1 surveys (Day 

1968; Day 1972; Rostad, White and Acton, 1976; Kozak and Rostad, 19773 plus 

one week of field investigations. The soi1 survey reports were generally 

adequate for these interpretations, however-, it was not possible to prepare 

detailed maps of the grazing potential of the Slave Lowlands or the Fort 

Providence area. The Hay River, Kakisa Lake and Liard areas have no grazing 

potential. If agricultural expansion is envisaged in the Northwest Territories, 

it might be advantageous to map the grazing potential and soils in the Mills 

Lake - Fort Providence - Deep Bay area. 
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Location and Extent 

This report deals with the agricultural potential of areas in the 

Northwest Territories examined in previous Soi? Surveys (Day 1968, Day 

1972, Rostad., White and Acton, 1976). 

The Slave River Lowland (Day, 1972) is located south of Great Slave 

Lake and north of the Alberta - NWT border. The Slave River flows through 

the tenter of the area. The area included in the survey is 832,823 hectares. 

The Upper Mackenzie survey area (Day, 1968) is located southwest of 

Great Slave Lake from Hay River to Kakisa Lake, north along the Yellowknife 

highway and west along the Mackenzie River to Fort Simpson. The area 

included in this report was 1,938,937 hectares. 

The Liard and Mackenzie River area survey (Rostad, et al., 1976) 

includes that area along the Liard River from the British Columbia - NWT 

border to the Mackenzie River and north along the Mackenzie River to 

Camse? Bend. The area included in this survey was 1,336,500 hectares. 

A soi1 survey of the Hay River Valley area was completed in 1976 

(Kozak and Rostad, 1977). It includes the Hay River floodplains plus 

surrounding uplands from the Alberta border to Great Slave Lake. The 

area covered is approximately 2g7,OOO hectares. 
I) 

Soi1 Capability for Agriculture and Grazing 

Slave River Lowlands: This area has a climatic rating of mixed 

class 3 and class 5 (Eley, 1977). The well drained areas are generally 

class 3 or suitable for cereal crops while the low wet areas (gleysols) 

are thought to be cooler and are thus given a climatic class 5 rating. 

Irregardless of climate the wet areas would be rated as Agricultural 

Capability Class 5 because of the wet nature of the soil. 
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According to Day (1972) approximately 24% of the area is rated as 

class 3 or 4 or suitable for annual seeded crops such as oats, barley, 

or- vegetables. Fifty-eight percent are class 5 or sui table for seeded 

forages while the remaining 13% is class 6 and 7 or not suitable for 

improvement. 

A large portion of the class 5 soi1 areas have a high capability 

for natïve grazing (Class 1, more than 1000 kg/ha grazable forages). In 

fact much of the sedge covered land is suitable as hayland with yields 

in excess of 2000 kg/ha of reasonable quality forage (Pringlel).. 

The acreages of the various grazing classes is not known. 

Upper Mackenzie River Area.: The majority of the well drained soils 

have a climatic rating of class 3, while low lying wet areas may be cooler 

and have a class 5 rating. According to Day (1968) approximately 28% of 

the area is class 3 and 4 or'suitable for cerals or vegetables, 13% are 

class 5 or suitable for seeded forages and 48% are class 7 or non- 

agricultural. 

No detailed inventory has been made of the grazing capability of 

the soils in the area. From a brief traverse of the area it was noted 

that many of the poorly drained soils north of the Mackenzie River between 

Great Slave and Mills lakes had good growth of sedges and grasses suitable 

for grazing or hayland. The well drained and the very poorly drained 

soils (Crganic) have no grazing potential. The soils south of the 

Mackenzie River appear to be very wet and have no grazing potential. 

Liard and Mackenzie River Area: The fluvial soils along the Liard 

and Mackenzie River and some of the lacustrine benchland soils are in a 

1 Persona1 Communication 
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class 3 climatic region. The other soils at higher elevations are cooler 

and cari be rated no better than class 5 (Fig.7 ). There are approximately 

400,000 hectares of class 3 and 4 land, 450,000 hectares of class 5 and 

360,000 hectares of class 7 land in the area. There is very little 

grazing land in the area, restricted to some small, scatteredwet sedge 

covered organic soils. 

Hay River Area: The majority of this survey area is in a climatic class 3 

area with the class 5 region occurring on the slightly higher lacustrine 

plain near the Alberta Border. The Agricultural Capability Class 3 soils 

are those on the floodplain of the Hay River and some of the well drained 

morainal sojls "'south of Enterprise. The majority of the area is class 5 

and 7 due to extreme wetness and stoniness of the extensive beach deposits 

bettjeen Enterprise and Great Slave Lake. 

.There is no grazing land in the area. 

Climate 

The temperature regimes at the various stations in the NWT are 

very similar (Table .i. ). Fort Simpson is the warmest with a Growing 

Degree Day above 5'C accumulation of 1156. Al1 stations are within or 

very near the criteria for a class 3 climate (1000 -1145 GDD, 60-75 frost 

free days). The stations near Great Slave Lake have longer frost free 

periods due to the warming effect of the Lake (Fort Resolution, 95 days, 

Hay River, 97 days). This effect delays frost in the fa11 and also delays 

the start of the- growing season in the spring. 

The summer precipitation is quite variable, ranging from 124 mm 

at Fort Providence to 200 n-m at Fort Simpson. The low amount of rainfall 



Table .l . Climatic parameters of some stations in southern NWT and northern Alberta and British 
Columbia. 

Fort Fort Hw Fort Fort Fort Fort 
Smith Resolution River Providence Simpson NeTson Vermillon 

Annual Precipitation (mm) 337 293 348 264 333 434 353 

May-Sept. Precipitation 180 149 160 124 201 254 208 

Moisture Deficit (mm)* 185 213 192 242 180 

Mean Annual Temp (OC) -3.3 -3.9 -3.9 -3.,9 -3.9 1.1 -1.6 

Mean July Temp. 16.6 15.5 15.5 16.1 16.6 16.6 16.6 

Growing Degree Dayst 1074 987 978 1108 1156 1193 

Frost Free Periodt 64 95 97 77 89 102 81 

Elevation (m) 202 158 161 159 128 375 289 

*Moist,ure deficit presuming 75 mm of soi1 stored moisture. 

+Data for the N.W.T. locations taken from Eley (1977). 



at Fort Providence suggests that this area is nearly marginal for cereal 

grains, especially on the coarser textured soils. 

There is evidence to suggest that the low wet areas have cooler 

summer temperatures and a shorter frost-free period than nearby.well drai 

areas (Eley, 1977). In the. Upper Mackenzie and Slave Lowland areas, the 

drained soils are in a class 3 climatic area while the low wet areas (Gle 

ned 

well 

ysols 

are class 5. In the Fort Simpson - Fort Liard area, the elevation has an 

influence on the climatic rating. Near Fort Simpson, land above 180 meters is 

class 5, while near Fort Liard the break between class 3 and 5 is at approximately 

365 meters above sea level. The rainfall is likely higher at Fort Liard 

than at Fort Simpson as suggested by higher precipitation recorded at Fort 

Nelson located south on the L .iard River in British Columbia 

Soils 

Table '1). 

The soils in the survey area are dominantly Brunisols, Gleysols, and 

Regosols developed in fluvial, lacustrine and morainal deposits. 

The Slave Lowlands have large areas of fine textured fluvial and 

lacustrine soils, however, most of them are poorly drained Gleysols. The 

vegetation on the Gl,eysols varies from open <edge meadows to dense stands 

of willow or black spruce. 

The soils in the Upper Mackenzie area are dominantly Brunisols 

and Gleysols on fine textured lacustrine materials and Gleysols on coarse 

textured, stony, beach deposits. The Gleysols south of the Mackenzie 

River are much wetter than the Gleysols north of the river. This is 

reflected in the vegetation, with black spruce on the very wet Gleysols 
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and sedge or willows on the "drier" Gleysols north of the- river. There 

-- 

is also a limited krea of Regosois developed on fluvial deposits 

occurring near the major .streams, Organic soils also form a significant 

proportion of the landscape in the area. ' 

The dominant soils in the Liard - Mackenzie area are Brunisols and 

Gleysols on silty l,acustri-ne and sandy fluvial deposits and Regosols, 

Bruniso'ls," and 'Gleysols on fine textured alluvial floodplain deposits. 

The vegetation'on the Gleysols is usually black spruce with aspen or 

white spruce on the well drained soils. 

Agricultural Potential 

A clear distinction should be made between the Agricuitural and 

Graring Capabifity of the soils and the agricultural potential of the 

area. The Capabitity of the. soi1 for Agriculture depends on the soil 

and climate only, the economic factors of land clearing or markets are 

not considered in the classification. The Grazing Capability is a measure 

of the grazable forages now growing on a particular soi1 area. The 

agricuiturai potential for an area witl depend on. a number of factors 

such as: Agricultural Capabiiity, Grazing Capability, sire of suitable 

soi1 areas, present forest stand, ease of access, and various other 

economic factors- Atthough very important, competing land uses SUC~ as 

forestry, recreation, or wiTdTTfe wilt not be considered in detail. 

Because of the. very large amount (approximately EOCl,OOO ha) of fair 

good native grazing and hayl and, the STave Lowland has. a high capability 

for livestock production F although a number of- limiting factors have to 

be overcome, The. open sedge and grass cavered Gleysols could be. used for 

grazing and. hay while. some welT drained soils could be cleared and seeded 

to 
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to forages or grain for supplemental livestock feed. There are, however, 

important drawbacks to livestock in the area. The presence of a substantial 

bison herd restricts livestock development in the area. The present herd is 

infected with bruce!losis andtuberculosis and these diseases cari infect domestic- 

ated livestock. The combination of this bison herd and limited hunting 

appears to have caused an increase in the wolf population, another serious 

hazard for livestock. 

The Upper Mackenzie and Hay River area has a fair proportion O*f 

soils with a high capability for agriculture (300,000 hectares of class 3). 

The well drained alluvial soils along the Hay River have a high 

potential for market gardening and are also in demand for urban and 

recreational development. 

Another area with some potential for agricultural development are the 

fine textured lacustrine soils in the Fort Providence area. The area involved 

is approximately 300,000 hectares. This area, extending from Mills Lake to . 

Deep Bay on Great Slave Lake, is a mixture of well drained and poorly drained 

scils. The poorly drained soils often have a good growth of sedge and grass 

that could he. utilized for hay or grazing. The well drained soils have, for 

the most part, been recently burned SO they Will be relatively inexpensive 

to clear, The well drained soils could be utilized for seeded pasture or 

cereals. A drawback to livestock in this area is the presence of another 

bison heard northwest of Great Slave Lake. 

\- 

- 

The Liard area has a fairly large amount of land with class 3 

Capability for Agriculture (300,000 hectares). The main limitations to the 

development of agriculture in this area is the lack of native grazing or hay 

and the high cost of clearing the land. Any agricultural development Will 

encounter high land clearing costs. Market gardening may be feasable on 



some of the alluvial soils near Fort Simpson or Fort Liard to supply 

local markets. 

, 
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Regional Agricultural Interpretations 

Slave River Lowlands 

Location: The 

NWT - Alberta border, 

Slave River Lowland is bounded on thé south by the 

on the north by Great Slave Lake and on the east and 

west by the Taltson and Little Buffalo Rivers (Figure 1). The Slave River 

flows north through the central part of the area. A soils report of the 

area has been published by Day (1972).. 

Soils - Materials and Topography: The majority of the soils in 

the area are level to nearly level, poorly drained, and medium to fine 

textured. 

The fine textured lacustrine soils (Grand Detour and Slave Series) 

comprise the largest area (350,000 ha). Due to the low relief, there is 

often a complex mixture of these soils. The well drained Slave soils, with 

a growth of aspen, appear as islands in a sea of sedge covered, poorly 

drained Grand Detour soils. The Jean soils are similar to the Slave soils 
. 
except they remain frozen for most of the summer. 

The'medium textured lacustrine (Rocher and Lobstick Series) generally 

occur near the eastern portion of the area between the fine textured 

lacustrine and coarse textured deltaic (Fort Smith Series) soils. The 

Lobstick soils often appear to be wetter than the Grand Detour soils. The 

areas of Lobstick soils contained very little well drained soils. 

The medium textured fluvial soils consist of the frozen Jerome soils 

in the northern third of the area and the well drained Little Buffalo soils 

in the southern portion. The well drained fine textured fluvial soils are 

mapped in the Brule Series. Al1 three of these soils occur in association 

with the poorly drained Taltson soils on the floodplain of the Slave River. 

The land pattern consists of roughly parallel ridges separated by narrow 
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Table 2 . Grouping of soi1 series in the Slave River Lowlands according to texture, drainage, type 
of material, and Agriculturab Capability Class. 

Texture 
SERIES 

Lacustrine Fluvial 
Well drained Poorly drained Well drained Poorly drained 

Coarse (loarriy 
sand to Sand) 

Enterprise (7) Desmarais (7) Fort Smith (5) Norberta (5) 
Oracha (4) 
Resolution* (V)- 

Medium (Fine Rocher (3) Lobstick (5) Little Buffalo (3) 
sand loam - silt Jerome* (4) 
loam) 

Fine (Clay loam - 
silty clw) 

Grand Detour (5) Brule (3) ' Taltson (5) - 
Iche* (5) 

Organic Sojls - Nyarling (7), Matou (7) 

*Soils that have frozen layers in the top 100 cm for most of the summer. 
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linear depressions in which the Taltson soils occur. Most of the Taltson 

soils are very wet and are covered by dense stands of black spruce. 

The coa'rse textured fluvial soils (Fort Smith and Norberta Series) 

occur at the south end of the area near Fort Smith. The poorly drained 

Norberta Series appears quite wet with a dense caver of shrubs or black 

spruce. 

Soi1 Capability for Agriculture and Grazing Capability: The well 

drained medium and fine textured Regosols (Slave, Rocher, Brule, and Little 

Buffalo Series) and Brunisols (Clewi Series) have an Agricultural Capability 

rating of Class 3CH with cool summer temperatures as the main limitation. 

Recent work by Pringle*-near Grand Detour has shown that oats and 

barley planted in June has consistently failed to mature due to summer 

frosts. However, it is not known if the same results would be attained on 

a11 soils in the area. [Many of the.Regosols are intermixed with poorly 

drained soils in such a fashion that they would be difficult to bring 

under cultivation. The well to imperfectly drained Cryosols (frozen soils; 

Iche, Jerome, and Jean series) are rated as Class 4 or 5 due to the presence 

of permaf rost. It is not know for certain how these soils would produce 

after clearing and cultivation. The permafrost may disappear after culti- 

vation and these soils may be similar to the corresponding non-frozen soils 

in the southern part of the area. The Class 3 soils are suitable for 

growing oats or barley and for market gardens. 

The coarse textured soils (Fort Smith, Oracha and Resolution Series) 

are rated as 5M due to a low moisture holding capacity and are most suited 
-- 

for forage production. 

Al1 of the poorly drained soils (Lobstick, Grand Detour, Taltson, 

2 Persona1 Communication 
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Table 3. Area of Soi1 Capability Classes in Slave River Cowlands. 

Glass 3 Class 4 Class 5 Class 6 Glass 7 

Alluvium 
Brule 
Clewi 
Desmarais 
Ennuyeuse 
Enterprise 
Eroded Slopes 
Fort Smith 
Grand Detour 
Iche 
Jean 
Jerome 
Little Buffalo 
Lobstick 
Matou 
Norberta 
Nyarling 
Oracha 
Resolution 
Rocher 
Rock Outcrop 
Slave 
Sloughs 
Taltson 

26826 
22245 

6532 
1806 
1690 
2780 
1428 

42500 
227011 

2965 
58758 

24275 
31223 

120332 
3055 

24421 
2901 

2054 
12208 

12%17 
430 

105660 
21323 

41805 
Taltson (saline) 3434 

Total for each Class 178077 26329 5 1779.2 3434 74447 
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and Norberta Series) are rated as 5W due to the limitation of excess 

water. These soils are suited only to growing forages or for grazing. 

The Grazing Capability of the soils of this area is extremely 

variable (zero to more than 2000 kg/ha native forage) and has not been 

inventoried or mapped. The majority of the grazing or hay land occurs 

on the Grand Detour and Lobstick soils. An attempt was made to delineate 

areas of very good to moderate grazing, as shown in Figure 5. Three 

classes, good, fair, and poor were set up to provide a general rating 

for suitability of land for native grazing or native hay production. 

Areas were downgraded if they had extensive covering of willow or black 

spruce, were excessively wet, or were excessively saline. The wetness 

limitation refers to areas that were noted to have water on the surface 

in late September, 1976. Only limited observations by helicopter were 

possible. The degree of brush or tree caver was determined by a quick 

scan of color aerial photography. The detailed soils map of Day (1972) 

was used as a base. The map is intended to serve only as a general -guide 

as to locations of fairly large (500 ha or more) areas of good native grazing 

or hay. This rating is used only for the Slave Lowlands. In fact, many 

of the areas rated as poor on this map are probably more productive for 

grazing than the best areas of native forages in other parts of the north. 

Areas rated as poor because they were dominantly forest land (F) may include 

up to 40% small er (50 ha or less) meadows with very productive native forage. 

Also areas that are poor because of wetness may be suitable for late fa11 

or winter grazing or may be suitable for cutting hay during drier years. 

It was noted in late September of 1976 that some of the Gleysols (Grand 

Detour and Lobstick) were quite dry while bthers (Norberta and Taltson) 

were very wet, often with free water on the surface. In some cases even 

Uïe'Grand‘Detour and: Lobstick soils had free-water on the surface. There 
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Àgricultural Potential: The potential and economic aspects of 

livestock production in the Slave Lowlands has been studied previously 

(Stutt, 1968). According to this study, a large livestock industry is possible 

given forage production capability but not economic with present beef prices. 

There are many problems associated with livestock production in 

the Slave Lowlands. Insects, primarily blackflies and mosquitos, if 

present in excessive numbers cari severely affect the rate of gain of 

livestock on summer pasture. Predators such as wolves and bears Will be 

a problem during summer ranging. The presence of a number of bison herds 

in the surrounding area makes it difficult to introduce domesticated 

livestock ta the area. It is very difficult to restrain the bison with 

fentes and intermingling of the bison and cattle Will increase the incidence 

of diseases such as anthrax, brucellosis, and tuberculosis among the cattle. 

It may be possible that bison ranching combined with hunting of bison for 

a fee may be as lucrative as a domesticated livestock industry. If 

agriculture is to be developed, it would be advantageous if the bison 

herd could be restricted to an area and not allowed to roam over the whole 

lowland. 

Lack of access to the better haylands is also a problem. Some of 

the more productive areas for forages are more than 50 km north of Fort 

Smith and much of it is located on the east side of the Slave River. 

The problems regarding agricultural development in the Slave 

Lowland are not associated with the soi1 or climate, but are related 

primarily to economic or social aspects and other competing land use. 

There are sufficient areas of soils suitable for a large livestock 

industry. There are probably about 100,000 hectares of well drained soils 
- 
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in blocks of suitable size for growing grain or forages. In addition 

there is approximately 100,000 hectares of poorly drained soils that have 

native forage yields of from 1000 - 3000 kg/ha in their present state. 

An additional 250,000 hectares of land could be utilized for hay or 

pasture by clearing or draining and seeding to forages. Irrespective of 

the suitability of the land base, external factors such as insects, 

predators, disease, and economic restrictions Will likely retard agricultural 

development for many years to corne. 

- 

- 

- 



Upper Mackenzie Area 

i9 

Location: The Upper Mackenzie survey area is located southwest 

of Great Slave Lake from Hay River to Kakisa Lake, north along the 

Yellowknife highway and west along the Mackenzie River to Fort Simpson 

(Figure 1). A soils report of the area has been published by Day (1968). 

A report on the agricultural potential of soils along the Hay River Will 

be submitted as a separate report (Kazak and Rostad, 1977). 

Soils - Materials and Topography: Lacustrine materials are 

dominant in the area. They occur either as level stone-free silty clay 1 

soils (Providence Series) or as level to ridged sandy to clayey stony 

beach deposits. The medium to fine textured fluvial soils (Liard, 

Meridian, Poplar, Vale, Redknife Series) amount to about 100,000 hectares. 

Most of the soils south of the Mackenzie River are coarse textured, 

stony, beach deposits and are usually very wet:. This area also contains a high 

proportion of Organic soils. The medium and fine textured fluvial soils 

(Meridian, Mackenzie, and Redknife Series) occur at loier elevations near 

the Mackenzie River. 

North of the Mackenzie River the soils are dominantly fine textured 

lacustrine (Providence and Mills Lake Series) and slightly to very stony 

beach deposits (Sarristo and Dory Series). The stone content of the soils 

north of the river is variable with even some stones occurring in the normally 

stone-free Providence soils. A list of the Soils mapped and some of their 

properties is shown in Table 4 . 

Soi1 Capability for Agriculture and Grazing Capability: The well 

drained, medium to fine textured, stone-free soils (Table 4 ) are Agriculture 

Capability Class 3 with cool summer temperatures and low summer 



Table ,4. Grouping of Soi1 Series in the Upper Mackentie River Area according to texture, drainage, 
type of material, and Agricultural Capability Class. 

Texture 
SOIL SERIES 

Lacustrine Fluvial Morainal 
We.11 drained Poorly drained Well drained Poorly dra'ined Well drained Poorly drained 

Coarse Dieppe* (4) Bouvier (5) 
(loamy sand Enterprise*(7)Desmarais*(7) 
to Sand) Escarpment*(7)Swede (5) 

Twin Falls (5) 

Medium Cache* (7) Dory*'(7) 
(Fine sandy Caen (4) Hansen* (7) 
to silt de Roche* (4) 
loam) Harris* (7) 

Sarristo* (4) 
Truesdell* (7) 

Fine (clay Horn (3) Mills Lake (5) Mackenzie (3) 
to silty Morrisey (3) W (3) 
cl w) Providence (3) Vale (3) 

Martin River (5) 
Spence River (5) 

Berens (3) 
Boulogne (4) 
Gros Cap (3) 
Liard (3) 
Meridian (3) 
Poplar (3) 
Strong Point (4) 

Antoine (5) , 

Tathlina (3) 

N 
0 

Redknife (5) Laferte (3) 
Louise (5) 

Organic Soils - Grainger (7) and Matou (7). 

*Slightly to very stony beach deposits. 
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precipitation (in the Fort Providence area) the main limitations. These 

soils are sui table for growing oats and barley or market garden crops. 

The poorly drained, stone-free soils are Glass 5 and suitable for seeded 

forages. A large number of the soils (Table 4' ) have variable amount of 

stones present in the solum and have capability ratings varying from 4 

D to7. The very stony soils are Glass 7 or non-agricultural. The coarse 

textured fluvial (Martin River Series) and coarse textured beach deposits 

(Twin Falls Series) are rated as Class 5 due to their low moisture holding 

capacity. The morainal SO i 

Class 3, but are generally 

The Grazing Capabil 

and has not been mapped to 

ity of the area has not 

any extent. Two days 

spent in the area by the author studying the graz 
, 

1s (Tathlina and Laferte Series) are rated as 

associated with very wet Organic soils. 

been studied in detail 

covered is roughly a triangular shape from Kakisa 

Deep Bay. ' 

in September, 1976 were 

ing potential. The area 

Lake to Mills Lake to 

It was noted that a11 the Gleysols (poorly drained soils) and 

Organic soils south of the Mackenzie River were very wet. They were 

usually covered by a dense growth of black spruce. There is no native 

grazing in this part of the area. 

Immediately north of the Mackenzie River,,between Fort Providence 

and Deep Bay, there is a change in vegetation on a11 drainage classes of 

soil. 

The Organic soils now occur as raised bogs,elevated about I-2 meters 

above the surrounding well drained soils. They were quite dry and the 

vegetation was dominantly Labrador tea with occasional white spruce and 

white birch. There were no grazable forages. 



22 

Table 5 . Acreage of Soi1 Capability Classes in the Upper Mackenzie 
River Area. 

Soi1 Series or Class 3 Class 4 Glass 5 Class 7 
Land Type : hectares 

Ailuvium. 14256 
Antoine 5873 
Berens 486 . 

/ Boulogne 9477 
i Bouvier 34385 

Cache 5589 
Caen 7978 
de Roche 6237 
Desmarais 95378 
Dieppe 59778 
Dory 7x18 

_. Enterprise 96026 
Eroded 17820 
Escarpment 12150 
Grainger 152928 
Gros Cap 
Hansen 
Harris 
Hw 
Horn 
Laferte 
Liard 
Louise 
Mackenzie 
Martin River 
Matou . 
Meridian 
Mills Lake 
Morrisey 
Po~lar 
Providence 
Redknife 
Sarristo 

850 
19967 
50341 

972 
22599 
17010 
3726 

24098 
2106 

7128 
.318372 

34790 
86873 

12515 
15390 

113562 

ii3481 
24665 

28350 
60629 Sloughs 

Spence River 3159 
Strong Point 10490 
Swede 88412 
Tathlina 14702 
Truesdell 567 
Twin Falls 89262 

2471 - Vale : 
Total for each Class 448998 22143 341863 943490 

% of Total 23 11 la 48 
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the lacustrine soils (Providence and Mills Lake Series) near Fort 

Providence, and some of the alluvial soils along the Mackenzie River 

(Meridian and Mackenzie Series). 

The Hay and Vale soils have high potential because they are the 

only suitable agricultural soils near the large population tenter of 

Hay River. In addition to their potential for agriculture, these soils 

appear to be in demand for urban development, recreation, and forestry. 

They are the only well drained forested soils near Hay River. Their 

best agricultural use is market gardening with perhaps a small amount 

of livestock or grain to facilitate reasonable trop rotations. The 

relatively small amount of well drained soils available (3000 hectares) 

in this area should be protected from uses that Will prevent their use 

for agriculture or recreation. 

There is very little potential for agriculture of the soils south 

of the Mackenzie River. They are either wet, stony,or coarse textured 

and only a small portion could be used to grow forages. 

The area with the most potential is that between Mills Lake and 

Great Slave Lake north of the Mackenzie River. This is primarily on the 

Providence, Mills Lake, Meridian, and Redknife soils. Most of this area 

has burned recently and the regenerating tree caver is fairly light. 

The clearing costs should be less in this area compared to the tall, 

heavy tree growth such as occurs in the Fort Liard area.. The Fort 

Providence area would be suitable for livestock production because of 

the numerous open grass and sedge meadows that could be utilized for 

pasture and hay. The Sarristo soil-s which occur northeast of the 

Providence soils are not as well suited for cultivation because of the 

higher amount of stones present. 
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A livestock operation in the Providence area should have a land 

base that includes sufficient meadows to supply a major portion of the 

pasture and hay requirements. In addition, it must have seeded pasture 

on well drained soils for early spring and late fa11 grazing. It must 

also have some seeded hay fields on well drained soils to guard against 

a shortage of hay when meadows are too wet to tut. Since the Yellowknife 

highway is the only ail-weather road in the area, it would make sense to 

locate a11 farms as near as possible to the highway. A bison herd has 

been established somewhere northwest of Great Slave Lake and this, in 

the near future, may not be compatable with agricultural development in 

the Fort Providence area. 

Other soils suitable for agriculture are the Mackenzie Series 

mapped on the floodplain of the Mackenzie River west of Mills Lake and 

an area of Strong Point soils just west of Trout River. 
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Liard and Mackenzie River area 

Location: The survey area is in the southwestern corner of the 

Northwest Territories. It includes land adjacent to the Liard River from 

the British Columbia border to the Mackenzie River and along the Mackentie 

River to Camse?? Bend {Fig. 1 ). The area covered was approximately 

1.3 m+?lion hectares (Rostad.et a?., 1976). 

Soils - Materia7s and Topography: The Soi?s of the area are 

dominantly Brunisols, Regosols, Luviso?s, and Gieysols developed on siity 

alluvial, sandy fluvial, si?ty lacustrine and loamy morainal deposits. 

The Soi? Associations mapped and some of their characteristics are shown 

in Tabie 6 . 
* 

The a??uvia? Soi?s (Liard, Poplar, Netla, and Swan Point Association) 

are easify recognized on aerial photographs by the repeating pattern of 

meander stars formed. as the river deposited sand and silt across the 

f?oodp?ain. The ?ow ‘teve? floodplain (Liard Association) still experiences 

flooding due to ice jams while the higher level f?oodp?ains show no evidence 

of recent flooding. A? 1 of the alluvial Soi?s are comprised of less than one 

meter of fine sandy loam to silt loam material over Sand. The Liard Soi?s 

have afternating ?ayers of organic and minerai materia?. 

The lacustrine Soi?s are of two types, those with the silty materia? 

ITA)rh than one meter thick (Arrowhead and Shale Creek Associations) and 

those with less than one meter of sifty lacustrine materia? over ctay loam 

textured moraina? deposits (Bovie Lake and Nlmer Associations). 

The moraina? deposits were divided into three main groups of soils; 

clay to heavy cia'y (Pointed *untain), ciay loam (Trout Lake) and sandy 

loam textured (Rabbit Creek Association). 
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Table 6 . !i;i;sAssoclatlons In the liard and Mackenzie Area and their texture, drainage, type of material, and Agricultural.CapabilIty 
t 

Lacustrine 
well drained .poorly drained 

Soi1 Associations 
FluviaT and Alluvial 

well drained poorly drained 
Morainal 

well draafned poorly dralned 

l 

Coarse textured Jean Marie (5) Antoine (5) 
(loamy sand to Sand) Martin River (5) Scotty Creek*(S) 

Sibbeston*(4) 
y" 

Medium (fine sandy Arrowhead 3 Babiche 5 Andérson Mill (4) Blackstone River (5) Rabbit Creek (5) 
loam to silty loam) Il Bluebill* 3 11 Bulmer* 5 Liard (3) 

Bluefish (3) Shale Creek (5) Poplar (3) 
Flctt (5) 

Bovie Lake (3) 
Harris" (7) 

Wlnter Road*(4) 

Fine (sllty clay 
loam to clay) 

Celibcta* (3) Big Island'(5) Netla (3) Pointed Mountain (5) Cormack Lake (5) 
Coty Mountain*(3) Swan Point (3) Trout Lake (5) Fisherman Lake (5) 
Gros Cap (3) 
Petitot (3) 

*Soflg less than one meter thick over tlll. 

'Stony beach deposlt. 
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- 
The fluvial soils were dominantly loamy sand material of varying 

thickness over till or lacustrine deposits. The Martin River and Antoine 

Associations were thicker than one meter while the Sibbeston and Scotty 

Creek Associations had less than one meter of sand over till. 

The Organic soils (greater than 60 cm of peat) were mapped in the 

Grainger and Trail River Associations. 

The alluvial and lacustrine soils were generally nearly level to 

gently undulating while the clayey morainal soils (Pointed Mountain 

Association) were dominantly on Jarge rolling hills with very long slopes. 

Soi1 Capability for Agriculture and Grazing Capability: There is 

very little native grazing in the Liard area. Some meadow areas on the 

floodplain offer some grazing but they are often quite wet and limited 

- 

- 

- 

in size. 

The main limitation to seeded agricultural crops in the area is the 

cool summer temperatures. The low lying areas on the floodplains and lacustrine 

soils have generally a class 3 climatic rating. This means that the best soils 

cari be rated no hi;gher than class 3 for Agricultural Capability and these 

would be suitable for oats and barley, forages, or cool season vegetables. 

- 
The poorly drained soils (Antoine, Bulmer, Scotty Creek Associations) are 

rated as class 5 and are suitable for seeded forages. Some lacustrine soils 

and a17 morainal soils (Pointed Mountain and Trout Lake Associations) are 

rated as Class 5 due to climatic limitation of very cool summer temperatures 

and short frost free period. 

The summer precipitation (201 mm at Fort Simpson) is generally 

adequate for cereal production and is thought to increase southwards to 

Fort Liard. Vegetable crops require supplemental irrigation for maximum 

yields. 



-  

. -  

‘- 

-  

-  

-  

-  

- -  

-  

:  -  

‘- 

. -  

-  

. -  

-  

-  

. -  

- .  

-  

29 

Table 7 . Area of Soi1 Associations and Capability Classes. 

Association Class 3 Ciass 4 Class 5 Class 6 Class 7 Total 
----------------------Hectares-------------------- 

Alluvium 
Anderson Mill 
Antoine 
Arrowhead'" 
Babiche 
Big Island 
Blackstone River 
Bluebill 
Bluefish 
Bovie Lake 
Bulmer 
Celibeta 
Cofluvium 
Cormack Lake 
Coty Mountain 
Exposure 
Fisherman Lake 
Fl ett 
Grai nger 

0 Gros Cap 
Harris 
Hillwash 
Jean Marie 
Liard 
Martin River 
Netla 
Petitot 
Pointed Mountain 
Poplar 
Rabbit Creek 
Scotty Creek 
Shale Creek 
Sibbeston 
Swan Point 
Trail River 
Tributary Floodplain 
Trout Lake 
Winter Road 
Yohin Lake 

200 
33500 

1594 
562 

64;: 
9772 

a4517 
15290 
10456 

403 
413 

168 
205 

2299 

22065 
646 

il821 
14212 

315 
20820 

761 

3444 
2438 
9617 

142 

3257 

706 

a28 

8149 

3539 
16558 
12954 

177 

988 
1562 

441 
18141 

690 
2919 

3606 
783 

3689 
7162 

34526 
2044 

543 
6060 
9946 

11702 
1384 

92 
17074 

9546 
4765 
6007 
2451 
2136 
2491 

84977 
110545 

8189 

11291 

5020 
3306 

11341 
113 

474 
6271 
9421 

48800 
1580 
1966 

%73 
7140 

24290 
14977 
14680 

la12 
19836 
7586 

26877 
1794 
3069 

1277 
559 

302 
151 

3146 
1349 

122 
2782 
2307 

8678 
22014 

2118 5899 
3163 

1044 
1600 

667 
936 
4.90 

104222 

20959 2798 
17995 13504 

41 
15858 

283 

243 
11428 

625 
424 

639 
932 

109 

480 
342 

9119 
10936 

2528 

969 
2424 

970 
3175 
3820 

80758 

49 

349 361 

952 952 
920 

21697 
53104 

6480 
9652 
4978 
8606 

15801 
194730 
160803 

18645 
8017 

14857 
589 
667 

6944 
6569 

117367 
2412 

23757 
31972 

6713 
49912 
77422 
17221 
16602 
17044 
27111 
14013 
32532 
21596 
55943 
13815 

110397 
24582 
42656 
13496 

5889 

. 
Total Soi1 Area 293016 148182 449352 87619 278273 1256444 

"This table is a summary.of a11 soi1 areas deliniated on the map. The area 
shown for each Soi1 Association includes a11 soi1 areas where that Soi1 
Association was dominant. 
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There are approximately 400,000 hectares of Class 3 and 4 and 

500,000 hectares of Glass 5. 

Agricultural Potential: The alluvial and lacustrine soils in the 

Liard valley have the highest overall capability for agriculture based on 

cultivated crops of a11 the areas studied in the Northwest and Yukon 

Territories. They have both warmer summer temperatures and higher 

rainfall than most other areas. 

The main de-terrent to agriculture (other than the lack of moisture 

which affects a11 areas) in the Liard area is the high cost of clearing 

the large trees. Most of the better soi1 areas (Liard, /jetla, Swan Point 

Associations) are covered by heavy growth of timber, much of it mature or 

overmature. 

Another disadvantage to agricalture is the lack of native grazing 

and hay land. It would be very costly to establish a livestock enterprise 

if a11 the grazing and hay land must be on cleared forest land. 

If the forests were logged by clear cutting or burned, then perhaps 

clearing costs would be less and agriculture could move in. Grain farming 

Will at best be marginal because of the high cost of shipping to the nearest 

grain elevators in Northern Alberta. 

In addition to the above limitations to agricultural development, 

the better agricultural soils have a high capability for forestry and 

wildlife. There are some very good stands of saw timber on some of the Liard 

soils near Fort Liard. The riparian portions of the Liard Association and 

abandoned channels within the Netla and Swan Point Associations are very 

important winter habitat for moose. 

At the present time there are some key areas in the Liard that should 

be protected for future agricultural use. The fine textured alluvial and 

lacustrine soils near the towns of Fort Simpson and Fort Liard should be 



31 

zoned agricultural to prevent their being used for industrial or urban 

expansion. 

.- 

-. 

- 

Near Fort Simpson the Liard, Poplar, Gros Cap, and Bluefish soils 

should be reserved for agriculture. Industrial or urban expansion should 

be diverted to the sandy fluvial.Martin River soils. 

In a short time the Liard highway Will provide access to most 

arable soils on the east side of the L!ard River. From the Mackenzie 

- 

-- 

-- 

- 

highway turnoff at Jean River to the Birch River, the Liard highway traverses 

an area of mixed Glass 4 and 5 soils. The Sibbeston, Winter Road, and 

Scotty Creek soils (less than one meter of sand over till) would be suitable 

for forages and perhaps a small amount of feed grain. Due to recent fires, 

the tree size is generally in the 3 - 15 m height class. Between the Birch 

and the Blackstone Rivers the highway traverses primarily silty lacustrine 

soils (Arrowhead and Bovie Lake Associations). These soils are well suited 

to agriculture and could be utilized for both feed grain or.forages. Between 

, the Blackstone River and Fort Liard, the highway Will provide access to flood- 
- 

plain soils along the Laird River (Liard, Netla, and Swan Point Associations} 

- and the upland lacustrine soils (Arrowhead and Bovie Lake Associations). 

Since both the old floodplain and recent floodplains are valuable as forest 
- 

land and wildlife habitat, it might be wisest to encourage agriculture at 

-- 

- 

least in the initial stages to move onto the lacustrine soils (Arrowhead and 

Bovie Lake). The intricate pattern of mixed well and poorly drained soils on 

the upland between the Netla and Muskeg Rivers Will be detrimental to agricultural 

development. For the most part, the lacustrine areas have trees in heights 

varying from 3 - 20 meters. The upland areas near Fort Liard are generally 

too cool for cereal crops or vegetables and are best suited for forage production. 

Agricultural development in terms of cereal or vegetable production Will stand 

the most chance of success in the lower areas near the rivers. 
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Soi1 Fertility 

-- 

It is difficult to determine the fertility status or fertilizer require- 

ments of soils of a region without extensive sampling and fertilizer trials. 

The provincial soit testing laboratories have used many years of experimental 

data from fertilizer trials to relate trop yield increases from added fertilizer 

to measured values of "available" or "extractable" nutrients present in the 

soil. No data of this nature is available for the Northwest Territories. 

There have been fertilizer trials in the past without soi1 analysis and soi1 

sampling without fertilizer trials. Soi1 samples bave been taken in recant 

years and analyzed at Soi1 Testing Laboratories in Saskatchewan and Alberta 

(Tables 8 and 9). In some cases, they are single samples from a site and 

others (SO658, SO661, Table 9) include a composite of ten samples from one 

field. 

pH 
Soi1 pH is a measure of the acidity or alkalinity of soils. Acid soils 

frequently result in poor production due to reduced availability of certain 

plant nutrients and toxicities of other elements. Alkaline soils (pH8 or 

higher) may cause excessive scab on potatoes. Acid soils are normally corrected 

by additions of lime. Small garden plots cari be treated by the addition of 

wood ashes, also a source of potassium. It is very difficult and costly to 

change the pH of alkaline soils. 

Many of the soifs in the Liard-Mackenzie area are strongly acid (pH 

less than 5.5) in the Upper solum, Soils in this area may require lime for 

certain crops such as legumes. It is likely that for grass crops and cereal 

grains, a reasonable level of production might be obtained on a11 but the most 

strongly acid soils (pH less than 5.0) without lime application. Soils on 

the recent floodplain such, as the Liard Association are neutral to alkaline. 

Most of the soils in the Upper Mackenzie and Slave Lowlands are neutral 
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to alkaline. 

Soi1 Salinity 

The soi1 salinity measurements determine the level of readily soluble 

- 

salts in the soil. High concentrations of soluble soils in soils interfere 

with plant uptake of water and nutrients. 

Soils in the Liard-Mackenzie area are free of salts. Some of the 

lacustrine soils near Fort Providence.have slight salinity problems (Table 9 

There are extensive areas of saline soils in the Slave Lowlands. In addition 

to areas mapped as TV (Saline Taltson) by Day (1972), Pringle (1975) noted 

extensive areas of saline Grand Detour soils. In most cases saline soils 

should not be cleared for agricultural crops. If they are cleared, suitable 

salt tolerant forages should be grown. 

Nitrogen 

Most of the nitrogen in the soi1 occurs in the organic form and is 

not readily available to plants. It is only upon biological action that the 

nitrogen is released into the available nitrate or ammonium forms. Soils 

high in organic matter such as the Liard or Hay River Associations have a 

higher nitrogen supplying power than most soils. 

-.. Almost a77 the soils sampled (Tables 8 and 9j were low in available 

- 
nitrogen. For continuous grain or grass production, a11 soils Will require 

heavy inputs of fertilizer nitrogen to maintain production at an acceptable 

level. The fertilizer recommendation for site SO661 for spring wheat was 

50 lbs of nitrog'en and 40 lbs of phosphate as P205. 

For vegetable or cereal production, it may be possible to set up a 

trop rotation utilizing legumes or summerfallow to lessen the fertilizer 

nitrogen requirements. 



Table 8. Fertility data for the Liard-Mackenzie Area. 

Sample Salinity Nitrogen Phosphorus Potassium 
Site Number Depth Level 

Sulphur Orgal 

(Inches) 
Soi1 Association pH JO?-N P K so4-s Matt 

mmhos/cm lbs per acre % 

1; 
8-2 

27 - 2 
33 - 1 

- 2 
:9 - 1 
42 - 2 

-2 
3: - 2 
37 - 2 
34 - 3 
43 -2 
30 - 2 
32 - 2 
41 - 2 

-2 
25-Z 

Arrowhead 
Arrowhead 
Bovie Lake 
Bovie Lake 
Celibeta 
Gros Cap 
Liard 
Liard 
Martin River 
Netla 
Netla 
Peti@t 
Petitot 
Po-inted Mountain 
Pointed Mountain 
Swan Point 
Trout Lake 
Winter Road 

7.9 
7.1 
5.1 

2: 
5:0 
6.5 
7.4 
5.3 
4.5 
4.9 
7.1 
6.8 
5.0 
4.7 . 

;*z 
4:3 

0.5 
0.6 

::3 

E 
0:5 
0,6 
0.3 
0.6 

El 
0:4 
0.2 
0.2 
0.3 
0.2 
0.3 

2 
2 
2 
2 
2 

2 
4 

242 

2’ 

i 
2 

: 
2 

0 
2 
0. 
0 

4” 

z 

55 
34 

0 

2” * 
6 

42 

i!i 

40 
90 
80 
80 

200 
140 
140 

100 
205 
190 
150 
210 
100 
320 
380 
120 
50 

4 
9 

ii 
4 
6 

16 
12 

; 
6 

11 
6 

1: 

10 
10 

0.6 

1.0 
1.5 

i:; 

12:; 
1.5 
4.4 
2.4 

3*: 
0:9 
2.0 

2-i 
1:8 

Data is taken from single profile samples (Table 5, Rostad, et al. 1976). Al1 values are estimates for a 0 - 6 inch 
surface layer. 
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Table 9, Fert-ility data, for the Upper Mackenzie Area. 

- \ 

. . . . Sample Salinity Nitrogen Phosphorus Potassium 
Site NumbGr Depth Soi1 Association pH 

Suiphur Orgar 
Level 

(Inches) 
NO+N P K sod -s Matte 

mmhos/cm lbs per acre % .' " '. '. 

1* O-6 iE 0.7 4 4 460 
6 - 12 

2:: 3 
’ 

12 - 18 8:l 
3 550 
1’ 425 

4” i -6 0:5 4 0 130 
- 12 4 0 120 

7* O-6 8.3 0.7 
6 - 12 8.3 0.9 

4 
3 

0 
0 

430 
415 

SO658 

SO661 

‘0 - 6 Hay Kiver 7.6 0.4 4 11 200 11 8.3 
6 - 12 Hay River 7.7 0.4 2 180 12 

12 . - 24 Hay River 7.8 0.6 34 ; 360 48 

5 - 6 .Hay Kiver 7.6 0.4 8 8 200 
- 12 Hay River 7.7 

z 
175 

:4 7.8 

12 - 24 Hay River 7.8 330 48 

*Samples ,%aken from the Horn River area , northwest of Fort Providence. 



Phosphorus 

Aimost a11 soils tested were very low in phosphorus. The only exceptions 

Were the Netla, Swan Point, and Martin River soils in the Liard area. The 

reason for these high values is not known. 

For annual cereal grains, it is likely that even a small rate of 

phosphorus (20-30 lbs P205/acre) placed with the seed would result in sub- 

stantial yield increases and in substantial advancement of maturity. Phosphorus 

additions Will likely be required on most soils for vegetabTe, cropi and forages to 

attain adequate yields. 

Potassium 

Many of the soifs in the Liard-Mackenzie area (silt loam texture or 

coarser) tested low in potassium. Finer textured soils usually have adequate 

potassium levels. 

Any soils testing less than 180 Ibs/acre in the O-6 inch layer,could be 

suspected of potassium deficiencies for crops such as potatoes, barley, and 

alfalfa. Soils testing less than 120 lbsjacre may be deficient for almost 

a11 crops. 

The rates of potassium required would not be large for cereal grains 

where potassium cari be placed with the seed. Annual rates of seed placed 

application of 20 to 30 lbs K20 per acre would be sufficient. For vegetables, 

legumes and grass crops it is likely that annual broadcast applications of 

50-100 lbs K20 per acre may be required on some of the severely potassium 

deficient soils. 

Sulphur 

Sulphur levels appear adequate in most neutral or alkaline soi'ls. 

Noteable exceptions are the acid soils of the Liard-Mackenzie area. For 

these soils fertilizer sulphur additions may be required, but the rates 

Will not be large. Annual rates of from 15-30 lbs sulphur per acre should 
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be adequate for most crops. In many cases, it may be possible to simply 

--. use a sulphur containing nitrogen or phosphorus source. 

General Conclusions 

On the basis of the analyses performed it cari be generally concluded 

-~ that the soils in the Northwest Territories are not highly fertile and Will 

present some problems with respect to pl'mtnutrition. In some areas, on 
.- 

some soils, these problems may not be serious and reasonable levels of 

- production may be obtained with minimum or no fertilizer inputs. Data 

from the experimental farm at Fort Simpson show that reasonabie levels‘of 

- cereal grain production cari be obtained with no fertilizer input. In many 

areas, it is likely that fertilizer use Will markedly increase production, 

but strict recommendations cannot be made until economic data is available 

on the value of the trop produced and the cost of the fertilizer input. 

, 

- 

- 

-. 

.- 

.- 
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GLOSSARY 

acid soi1 - A soi1 material having a pH of less than 7.0. 

alkaline soit - Any soi? that has a pH greater than 7.0. 

alluvial fan - A fan-shaped deposit of ail&m laid down by a stream 
where it emqrges from an upland into less steeply sloping terrain. 

alluvium - Material such as clay, silt,..sand, and grave1 deposited by 
modern rivers and streams. 

arable soit - Soi1 suitable for piowing and cultivation. 

association, soi1 - A natural groupingofsoil associates based on 
similarities in climatic or physiographic factors and soi1 parent 
materials. It may include a number of soi1 associates provided 
that they are a11 present in signi.ficant proportions. 

available nutrient - The portion of any element or compound in the soi? 
that cari be readily absorbed and assimilated by growing plants. 
("Available" should not be confused with "exchangeable".) 

available water - The portion of water in a soit that cari be readily 
absorbed by plant roots. Most workers consider it to be the water 
héld in the soi1 against a pressure of up to approximate?y 15 bars. 
See,also field capacity and moisture tension, soil. 

beach deposits - Sediments that are modified in their degree of sorting, 
or-surface relief, or both, by the action of waves in forming 
beaches. 

bedrock - The solid rock that bnderlies soi1 and the regolith tir that is 
exposed at the surface. . 

bog - Permanently wet land having low bearing strength. 

Brunisolic - An order of Soi?s whose horizons are developed sufficiently 
. to exclude the Soi?s from the Regosolic order, but that lack the 

degrees or kinds of horizon development specified for soils of the 
other orders. These soifs, which occur under a wide variety of 
climatic and vegetative conditions, a?? have Bm or Btj horizons. 
The great groups Melanic Brunisol, Eutric Brunisol, Sombric 
l3runiso1, and Dystric Brunsiol belong to this order. 

, 
bulk densi ty 

volume 
- The mass of dry soit per unit bulk volume. The bulk 

is determined before the. soi? is dried to constant weight 
at 105oC. It has been called apparent density. 



l 

calcareous .soi? - Soi? containing sufficient calcium. carbonate, often 
with magnesium carbonate, to effervesce visibly when treated with 
cold 0.1 N hydrochloric acid. 

- 

capability class - A rating that indicates the capability of land for 
some use such as agriculture, forestry, recreation, or wildlife. 
In the Canadia'n system, it is a grouping of lands that have the 
same relative degree of limitation or hazard. The degree of 
limitation or.hazard is ni? in Class 1 and becomes progressively 
greater to Glass 7. 

capability subclass - A grouping of la& that have similar kinds of 
limitations and hazards. It provides information on the kind of 
conservation probfem or limitation. The olass and subclass 
together provide information about the degree and kind of 
iimitation, for broad land-use planning and for the assessment 
of conservation needs. 

catena - A nontaxonomic grouping of a sequence of soils of about the 
same age, derived from similar parent materials, and occurring 
under similar climatic conditions, but having unlike characteristics 
because of' variations in relief and in drainage. 

cation. exchange capacity - 
a soi1 cari adsorb. 

The total amount of exchangeable cations that 

capacity", 
It is sometimes called "total exchange 

'<base exchange capacity", or "cation adsorption 
capacity". It is expressed in milliequivalents per 100 g of soi1 
or of other adsorbing materials such as clay. See also effective 
cation exchange, 

-. 

Chernozemic - An order of Soi?s that have developed under xerophytic or 
mesophytic grasses and forbs, or under grassland-forest transition 
vegetation, in cool to cold, subarid to subhumid climates. The 
Mils have a dark-colored surface (Ah, Ahe, or Ap) horizon and a 

'8 or C horizon, or both, of high base saturation. The order 
consists of the Brown, Dark Brown, Black, and Dark Gray great 
groups. . 

-- 

classification, soi7 - The systematic arrangement of Soi?s into categories 
on the basis of their characteristics. Broad groupings are made on 
the basis of general characteristics, and subdivisions on the basis 
of more detailed differences in specific properties, 

clay - (i) As a particle-size term: a size fraction less than 0.002 mm 
in equivalent diameter, or some other limit (geologists and 
engineers). (ii) As a rock term: a natural, earthy, fine grained 
materia? that develops p'lasticity with a small amount of water. 
(iii) As a soi? term: a textural class. See also texture, soil. 
(iv) As a soi1 separate: a material usually consisting largely 
of clay minerais but commonly also of amorphous free oxides and 
primary minerals. 



clay loam - Soi1 material that contains 27% to 40% clay and 20% to 45% l 

Sand. See also texture, soil. 

.- clayey - Containing 1a,rge amounts of clay, or having properties similar 
-_ to those of clay. 

coarse texture - The texture exhibited by sands, loamy sands, and sandy 
loams except very fine sandy loam. A soi1 containing large 
quantities of these textural classes.' 

colluvi um - A heterogeneous mixture of material that as a resuit of 
gravitational action has moved down a slope and settled at its 
base. See also creep. 

complex, soil - A mapping unit used in detailed and reconnaissance soi1 
surveys where two or more defined soil units are SO intimately. 
intermixed geographically that it is impractical, because of the 
scale used, to separate them. 

- 

control section, soi1 - The vertical section upon which the taxonomie 
classification of soi1 is based. The control section usually 
extends to a depth of 100 cm (40 inches) in minera1 materials and 
(tentative, system of soi-l classification for Canada) to 160 cm 
(64 inches) in organic materials, 

I  cryic layer - A perennially frozen layer. 

Cryosol ic - An order of soils proposed for adoption in the Canadian 
taxonomie system. Cryosolic soils are minera1 or organic soils 
that have perennially frozen material within 1 m (3 ft) of the 
surface in some part of the soi1 body, or pedon. They mean 
annual soi1 temperature is less than OoC (320F). They are the 
dominant soils of the zone of continuous permafrost and become 
less widespread to the south in the zone of discontinuous perma- 
frmst; their maximum development.occurs in organic and poorly 
drained, fine textured materials. The vegetation associated with 
Cryosolic soiis varies from sparse plant caver in the high arctic, . 
through tundra, to subarctic and northern boreal forests. The 
active layer of these soils i.s frequently saturated with water, 
especially near the frozen layers, and colors associated with 
gleying are therefore common in minera? soiis, even those that 
occur on well drained portions of the landscape. They may or may 
not be markedly affected by cryoturbation. The order has three 
great groups: Turbic Cryosol, comprising minerai soils that 
display marked cryosturbation and generally occur on patterned 
ground; Static Cryosol, minera1 soiis without marked -.cryoturbation; 

-and Organo Cryosol, qrganic soils. 

cryoturbation - Frost action, includi,ng frost heaving. 



deposit - Material left in a new position by a natural transporting 
. 

agent such as water, wind, ice, or gravity, or by the activity 
of man. 

drumlin - An elongate or oval.hill of glacial drift, commonly glacial 
till, deposited by glacier ice and having its long axis parallel 
to the directibn of ice movement. 

dunes - Wind-built ridges and hills of sand formed in the same manner 
as snowdrifts. They are started by some obstruction, such as a 
bush, boulder, or fente, that causes an eddy or otherwise thwarts 
the Sand-laden wind. Once begun, the dunes themselves offer 
further resistance and they grow to form various shapes. 

Dystric Brunsiol - A great group of soils in the Brunisolic order. The 
soils may have mull Ah horizons less than 5 cm (2 inches) thick. 
They have Bm horizons in which the base saturation (NaCl) is 
usually 65% to 100% and the pH (CaC12) is usually 5.5 or lower. 

eolian deposit - Sand, or silt, or both, depos-ited by the wind. See also 
loess and dunes. 

erosion - (i) The wearing away of the land surface by running water, 
wind, ice, or other geologcial agents, including such processes 

.as gravitational creep. (ii) Detachment and movement of soi1 
or rock by water, wind, ice, or gravity. 

Eutric Brunisol - A great group of soils in the Brunisolic order. The 
soils may haue mull Ah horizons less than 5 cm (2 inches) thick, 
and they have Bm horizons in which the,base saturation (NaCI) is 
100%. 

evapotranspiration - 
specified time 

The ioss of water from a given area during a 
by evaporation from the soi1 surface and by 

transpiration from the plants, Potential evapotranspiration is 
the maximum transpiration that cari occur in a given weather 
situation with a low-growing trop that is not short of water 
and does not.completely shade the ground. 

fertility, soi1 - The status of a soi1 in relation to the amount and 
availability to plants of elements necessary for plant growth. 

Fibrisol - A great group of soils in the Organic order that are saturated 
for most of the year. The soils have a dominantly fibric middle 
tier, or midble and surface tiers if a terric, lithic, hydric, or 
cryic contact occurs in the middle tier. 
- . . -: - . 

fie1.d capacity - The percentage of water remaining in the-soi1 2'or 3 days 
- " after the soi.1 has been saturated and free drainage has practically 

ceased. 
votume, 

The percentage may be expressed in terms of wejght or 



-. 

. . 
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fine texture - Consisting of or containing large quantities of the fine 
fractions; particularly of silt and clay. It includes a11 the 
texturai' classes of clay loams and clays: clay loam, sandy clay 
loam, silty clay loam, sandy clay, silty clay, and clay. Some- 
times it is subdivided into clayey texture and moderately fine 
texture. 

floodplain - The land borderi,ng a stream, bt.iilt up of sediments from 
overflow of the stream and.subject to inundation when the stream 
is at flood stage. 

fluvial deposits - A13 sediments, past and present, deposited by flowing 
water, including glaciofluvial deposits. Wave-worked deposits and 
deposits resulting from sheet erosion and mass wasting are not 
included. 

friable- A consistence term pertaining to the case of crumbling of soils. 

gehesis, soi1 - (i) The mode of origin of the soil, especially the 
processes or soil-forming factors responsible for the development 
of the solum; the true soil, from unconsolidated parent material. 
(ii) The division of soi1 science dealing with soi1 genesis (i). 

glacial drift - Al1 rock material carried by glacier ice and glacial 
meitwater, or rafted by icebergs. This term includes till, 
stratified.drift, and scattered rock fragments, 

gleyed soi1 - Soi1 affected by. gleysation. 

gleysation - A soil:forming process, operating under poor drainage 
conditions, which results in the reduction of iron and other 
elements and in gray coiors, and mottles. 

Gleysolic - An order of soils developed under wet conditions and 
permanent or periodic reduction. These soils have low chromas, 
or prominent mottling, or both, in some horizons. 
groups Gleysol, Humic Gleysol, 

The great 

the order. 
and Luvic Gleysol are included in 

grave1 - Rock fragments 2 mn to.7.5 cm (3 inches) in diameter. 

Gray Luvisol - A great group of. soils in the Luvisolic order occurring 
in mcderately cool climates, where the mean annual temperature is 
usually lower than 5.5oC (42oF). The soils have developed under 
deciduous and coniferous forest caver, and have an eluviated 
tight-colored surface (Ae) horizon, a brownish illuviai B (Bt) 
horizon, and usually a calcareous C .horiron. The solum. is base 

, saturated (NaCl extraction). 
than 5 cm (2 i‘nches) thick. 

The Ahe horizon, if present, is less 
This group includes soils formerly . 

ca'lled Gray Ilooded. 



great group - A category in the Canadian system of soi1 classification.' 
It is a taxonomie group of soils having certain morphological 
features in common and a similar pedogenic environment. Examples 
are Black, Solonetz, Gray Brown Luvisol, Humic Podzol, Melanic 
Brunisol, Regosol, Gleysol, and Fibrisol. 

groundwater - Water that is passing through or standing in the soi1 and , 
the underlying strata. It is free to move by gravity. 

horizon, soi1 - A laier of soi1 or soi1 material approximately parallel 
to the-lands surface; it differs from adjacent genetically related 
layers in properties such as color, structure, texture, consistence, 
and chemical, biological, and mineralogical composition. 

humus - (i) The fraction of the soi1 organic matter that remains after 
most of the added plant and animal residues have decomposed. It 
is usually dark colored. (ii) Humus is also used in a broader 
sense to designate the humus forms referred to as forest humus. 
They include principally mor, moder, and mull. See also organic 
matter, soil; mor; moder; mull; and horizon, soil. (iii) Al1 the 
dead organic material on and in the soi1 that undergoes continuous 
breakdown,. change, and synthesis. 

irrigation - The artificial application of water to the soi1 for the 
benefit of growing crops: 

lacustrine deposit - Material deposited.in lake water and later exposed 
.either by lowering of the water level or. by uplifting of the land. ' 
These sediments range in texture from sandsto clays. a 

land - The solid part of the earth's surface or any part thereof. A tract 
of land is defined geographically as a specific area of the earth's 
surface. Its characteristics embrace a11 reasonably stable, or 
predictably cyclic, attributes of the biosphere vertically above 

'and below this area, including those of the atmosphere, the soil, 
and the underlying geology, the hydrology, the plant and animal 
populations, and the results of past and present human activity, 
to the extent tbat these attributes exert a significant influence 
on the present and future uses of land by man. 

landforms - The various. shapes of the land surface resulting from a variety 
of actions SUC~ as deposition or sedimentation (eskers, lacustrine 
bas,ins), erosion (gullies, canyons), and earth trust movements 
(mountains). 

landscape - Al1 thè natural features such as fields, hills, forests, and 
water that distinguish one part of the earth's surface from another 
part. Usually it is the portion of land or territory that the eye 
cari see in a single view, including a11 its natural characteristics. 



-.- leaching - The removal from the soi1 of materials in solution. c 

-. 

lime, egriculturtil - A soi1 amendment consisting principally of calcium 
carbonate, and including magnesium carbonate and perhaps other 
materials. It is used to supply calcium and magnesium as essential 
elements for growth of plants and to neutralize soi1 acidity. 

loess - Material transported and deposited by wind and consisting of ' 
predominantly silt-sized particles: 

Luvisolic - An order of soils that have eluvial (Ae) horizons, and 
illuvial (B) horizons in which silicate clay is the,main 
accumulation product. The soils developed under forest or forest- 
grassland transition in a moderate to cool climate. 

marl - A soft, unconsolidated earthy deposit consisting of calcium 
carbonate or magnesium carbonate, or both, and often shells, 
usually mixed with varying amounts of clay or other impurities. 

, 

marsh - Periodically flooded or continually wet.areas having the surface 
not deeply submerged. It is covered dominantly with sedges, 
cattails, rushes, or other hydrophytic plants. 

-. matrix, soi1 - The main soi1 constituent or material that encloses other 

i 
soi1 features, for example, concretions embedded in a fine-grained 
matrix. 

medium texture - Intenediate between fine-textured and coarse-textured 
soils. It includes the following textural classes: very fine 
sandy loam, loam, silt loam, and silt. . 

Mesisol - A great group of soils in the Organic order that are saturated 
for-most of the year. The soils have a dominantly mesic middle 
tier, or middle and surface tiers if a terric, lithic, hydric, or 
cryic contact occurs in the middle tier. 

__ 

_- 

microclimate - (i) The climate of a small area resulting from the 
modification of the general climate by local di-fferences in 
elevation or exposure. (ii) The sequence of atmospheric changes 
within a very small region. 

minera1 soi1 - A soi1 consisting predominantly of, and having its 
properties determined predominantly by, minera1 matter. It contains 
less than 17% organic carbon except for an organic surface layer 
that may be up to 40 cm (16 inches) thick if formed of mixed peat 
(bulk density 0.1 or more) or.60 cm (24 inches) if of fibric moss 
peat (bulk density less than 0.1). 

moderately coarse texture - Consisting predominantly of coarse particles. 
In soi1 textural classification, it includes a11 the sandy loams 
except the very fine sandy loam. 
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moderately fine texture - Consisting predominantly of intermediate-size: 
soi1 particles with or without small amounts of fine or coarse 

H particles. In soi1 textural classification, it includes clay loam, 
sandy clay loam, and silty clay loam. . 

moisture soi1 - Water- contained in the soil, 

moraine - An accumulation of earth, generally with stones, carried and 
finally deposited by a glacier. Several kinds of moraines are 
distinguished, such as ground moraine and end moraine. 

neutral soi1 - A soi1 in which the surface 1 ayer, to plow depth, is 
neither acid nor alkaline in reaction. 

order, soi1 - A category in the Canadian system of soi1 classification. 
Al1 the soils of Canada have been divided into nine orders: 
Chernozemic, Solonetzic, Luvisolic, Podzolic, Srunsiolic, Cryosolic, 
Regosolic, Gleysolic, and Organic. Al1 the soils within an order 
have one or more characteristics in comnon. 

Organic - An order of soils that have developed dominantly from organic 
deposits. The majority.of Organic soils are saturated for most 
of the year, unless artificially drained, but some of them are 
not usually saturated for more than a few days. They contain 17% 
or more organic carbon, and: 
1) if the.surface layer consists of fibric organic material and 

the bulk density is less than 0.1 (with or without a mesic or 
humic Op less than 15'cm (6 inches) thick), the organic 
materialnmust extend to a depth of at least 60 cm (24 inches); 

2) y'f the surface layer consists of organic material with a bulk 
density of 0.1 or more, the organic material must extend to a 
depth of at least 40 cm (16 inches); or 

3) if a lithic contact occurs at a depth shallower than stated in 
1) or 2) above, the organic material must extend to a depth of 
at least 10 cm (4 inches). . 

.organic matter - Tbe organic fraction of the soil; includes plant and 
animal residues at various stages of decomposition, cells and 
tissues of soi1 organisms, and substances synthesized by the soif 
population. It is usually determined on coils that have.been 
sieved through a 2.00nan sieve. 

outwash - Sediments washed out by flowing water beyond the glacier and 
laid down as stratified drift in thin foreset beds. The particle 
size may vary from boulders to silt. 

overndry soi7 - Soi1 that bas been dried at 105'C until it has reached 
constant weight. 



-.- parent material - The unconsolidated and more or less chemically weathered 
minera1 or organic matter from which the solum of a soi1 has 
developed by pedogenic processes. 

particle-size analysis - The determination of the various amounts of the 
different separates in a soi1 sample, usually by sedimentation, 
sieving, micrometry, or combinations of these methods. Has been 
catled grain-size analysis or mechanical analysis. 

particle-size distribution - The amounts of the various soi1 separates 
in a soi1 sample, usually expressed as weight percentages. Has 
been called grain-size distribution. 

peat - Unconsolidated soi1 material consisting largely of undecomposed, 
or only slightly decomposed, organic matter. 

pedotogy - The asepcts of soi1 science dealing with the.origin, morphology, 
genesis, distribution, mapping, and taxonomy of soils, and 
classification in terms of their use. 

permafrost - (i) P erennially frozen material underlying the solum. 
(ii) A perennially frozen soi1 horizon. 

permeability, soi1 - (i) The ease with which gases and liquids penetrate 
or pass through a bulk mass of soi1 or a layer of soil. Because 
different soi1 horizons vary in permeability, the.specific horizon 
shoutd be designated. (ii) The property of a porous medium that 
relates to the ease with which gases or liquids. cari pass through 
it.,. . 

.- 
pH, soi1 - The negative logarithm of the hydrogen-ion activity of a soil. 

The degree of acidity or alkalinity of a soi1 as determined by 
means of a glass, quinhydrone, or other suitable electrode or 
indicator at a specified moisture content or soil-water ratio, and 
expressed in terms of the pH scale. 

, 
- Podzolic - An order of soi1 having podzolic B horizons (Bh, Bhf, or Bf> 

in which amcrphous combinations of organic matter (dominantly 
fulvic acid), Al, and usuaily Fe are .accumulated. The sola are 

.-. acid and the B horizons have a high pH-dependent charge. The 
great groups in the order are Humic Podzol, Ferro-Humic Podzol, 
and Humo-Ferric Pedzol. 

'. - 

profile, soi1 - A vertical section of the soi1 through a11 its horizons 
and extending into the parent material. 

reaction, soi1 - The degree of acidity or alkalinity of a ~017, usually 
expressed as a pH value. Descriptive terms commonly associated 
with certain ranges in pH are: extremely acid, iess than 4.5; 
very strongly acid, 4.5-5.0; strongly aci,d, 5.1-5.5; moderately 
acid, 5.6-6.0; slightly acid, 6.1-6.5; neutral, 6.6-7.3; slightly 



alkaline, 7.4-7.8; moderately alkaline, 7.9-8.4; strongly alkaliie, 
8.5-9.0; and very strongly alkaline, greater than 9.0. 

Regoso'lic - An order of soils having no horizon development or development 
of the A and 8 horizons insufficient to meet the requirements of 
the other orders. Regosol is the only great group in this order. 

. relief - Elevations o'r inequalities of a land surface, considered 
collectively. Land having no unevenness or differences of elevation 
is called level; gentlerelief is called undulating, strong relief, ' 
rolling, and very strong relief, hilly, 

sa1 ine soi1 - A nonalkali soi1 that contains enough soluble salts to 
interfere with the growth of most trop plants. The conductivity 
of the saturation extract is greater than.4 mmhos/cm, the 
exchangeable-sodium percentage is less than 15, and the pH is 
usually less than 8.5. 

, salinity, soi1 - The amount of soluble salts in a soil, expressed in terms 
of percentage, parts per million, or other convenient ratios. 

sand - (i) A soi1 Rarticle between 0.05 and 2.0 mm in diameter. 
one of five soi1 separates: 

(ii) Any 
very coarse Sand, coarse sand, medium 

Sand, fine Sand, or very fine sand. (iii) A soi1 textural class. 

separates soi1 - Minera1 particles, less than 2.0 mm in equivalent diameter, 
rangi'ng between specified size limits. The names and size limits 
of separates recognized by pedologists in Canada and the United 
States are: very coarse Sand, 2.0 to 1.0 mm; coa.rse Sand, 1.0 to 
0.5 rmn; mediuin Sand, 0.5 to'0.25 mm; fine Sand, 0.25 to 0.10 mm; 
Yery fine sand 0.10 to 0.05 mm; silt, 0.05 to 0.002 mm; and clay, 
less than 0.002 mm. The separates recognized by the International 
Society of Soi1 Science are (1) coarse Sand, 2.0 to 0.2 mm; 

II) fine Sand, 0.2 tu 0.02 mm; (III) silt, 0.02 to 0.002 mm; and 
IV) clay, less than 0.002 mm. 

series, soi1 - A category in the Canadian system of soi1 classification. - 
This is the basic unit of soi1 classification, and consists of 
soils that are essentially alike in a11 major profile charactèristics 
except the texture of the surface. 

silt - (i) A soi1 separate consisting of particles between O.OS'and 0.002 mm 
in equivalent diameter. (ii) A soi1 textural class. 

soi1 - The unconsolidated material on the immediate surface of the earth 
that serves as a natural medium for the, growth of land plants. 

solum (plural sola) 2 The Upper horizons of a soi1 in which the parent 
material has been modifi'ed and in which most plant roots are 
contained. It usually consists of A and B horizons. 
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stones - Rock fragments. greater than 25 cm (10 inches) in diameter if 
rounded and. greater than 30 cm (15 inches) along the greater axi; 
if flat. In engineering practice these fragments are included 
with boulders, which are considered to be 'greater than 20 cm 
(8 inches) in diameter. -. 

stony land - Areas containing sufficient stones to make the use of 
machinery impractical; usually 15% to 90% of the surface soi1 is 
covered with stones. 

subgroup, soi7 - A category in the Canadian classification system. These * 
soils are subdivisions of the great groups and therefore each soi1 
is defined more specifically. . 

survey, soi1 - (Pedology) The systematic examination, description, 
classification, and mapping of soils in an area. Soi1 surveys 
are classified according to the kind and intensity of the field 
examination, 

swamp - An area saturated with water throughout much of the year, but 
with the surface of the soi1 usually not deeply submerged. It 
is generally characterized by tree or shrub vegetation. 

terrace - A nearly level usually narrow, plain bordering a river, iake, 
or sea. Rivers sometimes are bordered by a number of terraces at 
different levels. There are also man-made terraces. 

texture, soil'- The relative proportions of the various soi1 separates in 
a soi1 as described by the classes of soi1 texture. . 

till - Unstratified glacial drift deposited directly by the ice and 
consisting of clay, Sand, gravel, and boulders intermingled in 
any proportion. 

topography - The physical features of a district or region, such as those 
represented on a map, taken collectively; especially, the relief 
and contours of the land. 

topsoiL{i) ?e layer of soi1 moved in cultivation. See ~1s; surface 
. (11) The A horizon. (iii) The Ah horizon. * 

Presumably fertile soi1 material used to topdress road&ks, 
gardens, and lawns. 
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