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INTRODUCTION 

This report deals mainly with the soils and soi1 conditions in a forested 
wilderness without an agricultural industry. The area is dominated by the Liard 
River, the historic water route that made possible first a fur trade, and lately, oil 
exploration. Beyond the river banks the land rises gradually to the level of the 
Interior Plains, except along the western side where the land rises abruptly along 
the flank of the Franklin Mountains. Away from the river and its well-drained 
terraces the land is mostly poorly drained with many muskegs; here travel on foot 
during the summer insect season is arduous. 

The soils of the area were first described by Dr. A. Leahey (11, 12), who 
outlined an extensive area of potentially good soils. The area was surveyed on a 
broad reconnaissance basis during the summer of 1961 to secure more knowledge 
of the soils. 

The first section of the report presents a general description of the area, 
including population, transportation, agricultural services, vegetation, climate, 
physiography, drainage and geology. The second section deals with soi1 formation, 
mapping and classification. The main section of the report describes the individual 
soils, points out the distribution and area of each and discusses their potential uses 
for agriculture. Other sections of the report include chemical analyses, ratings of 
the soils and potential agricultural development. 

The soi1 map, printed on a scale of 1:2.50,000 (nearly four miles per inch), 
identifies soi1 areas by colors and symbols. The map also indicates the location of 
settlements, roads, lakes and rivers. The report and the map are complementary; 
and therefore consult both for information about the soils. 

GENERAL DESCRIPTION OF THE AREA 

Location and Extent 
The surveyed area is in the southwestern corner of the Northwest Territories. 

It includes the lands adjacent to the Liard River from the 60th parallel to the 
Mackenzie River, and along the Mackenzie River between Martin River and lon- 
gitude 121”OO’ at Green Island. Fort Liard is located at the southwestern end of 
the area, Nahanni Butte in the tenter, and Fort Simpson at the northeastern end. 
The area is bisected by north latitude 61”OO’. It is bounded on the west by west 
longitude 124”OO’ and on the east by west longitude 12l”OO’. The survey covered 
1,753,200 acres (Table 11). 

Population 
The population of the Fort Simpson local improvement district was 495 in 

1956 and 563 persons in 1961. There are small settlements in the district at 
Nahanni Butte and Fort Liard, but the available census figures do not indicate the 
population of these places. 

Transportation 
Fort Simpson is located on Fort Simpson Island, which is connected to the 

mainland by a causeway. Pacifie Western Airlines provides the settlement with 
freight and passenger service. Several airline companies have aircraft for charter. 

Boats and barges bring freight into the area during the summer. During the 
winter, trucks transport freight to Fort Simpson from Hay River. 



FIGURE 1. - Map of the southwestern part of the Northwest Territories showing the surveyed area (shaded) and the limits of the soi1 map. 
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Cultural aud Recreational Facilities 
Fort Simpson is the largest settlement in the area. It has a hotel, two churches, 

a hospital, a residential school and several stores. In the government buildings are 
offices of the departments of Northem Affairs and National Resources, Transport, 
Agriculture, and Citizenship and Immigration, and of the Northern Canada Power 
Commission and the Royal Canadian Mounted Police. 

Fort Liard has a store, a church, a school and offices of the Royal Canadian 
Mounted Police and the Department of Northern Affairs and National Resources. 
Nahanni Butte has a store and a school. 

Agricultural Services 
The Canada Department of Agriculture operates an experimental farm at Fort 

Simpson. The research program includes the introduction, breeding and testing of 
new crops that might adapt to northern conditions, and the testing of methods of 
achieving maximum trop production in the north. 

Physiography 
The surveyed area is in the Interior Plains physiographic province (1). Much 

of the Plains is low-lying, nearly flat ground, covered by muskeg and small lakes 
lying between low rolling hills of up to 2,000 feet elevation. The average elevation 
of the Plains is about 1,500 feet, east of Fort Liard, 1,300 to 1,400 feet, northeast 
of Nahanni Butte, and 700 to 900 feet near Fort Simpson. The surveyed area is 
bounded on the west by the Liard Range between Fort Liard and Nahanni Butte, 
and on the north by the Nahanni Range. 

FIGURE 2. -A view looking north from Mount Flett in the Liard Range over the Interior 
Plains. 



- 
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FIGURE 3. - Physiographic divisions of the southwestern portion of the Northwest Territories. 

The Liard River, which rises in the Canadian Cordillera and traverses the 
Interior Plains to its confluence with the Mackenzie River, has tut a straight channel 
with banks 50 to 100 feet high between the 60th parallel and Flett Rapids. Down- 
stream as far as the Blackstone River, the river channel is broad and meandering 
between banks 15 to 50 feet high. Downstream from Blackstone River to Birch 
River, the channel is straight between low banks and the river flows gently. Between 
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Birch River and Liard Rapids the river channel is narrow, the banks 75 to 125 feet 
high, and the current Swift. Below Liard Rapids the channel widens, but the banks 
are about 150 feet high. 

Vegetation 
The vegetation is limited to the Upper Mackenzie section of the Boreal Forest 

Region (16). Within the surveyed area two broad landforms were recognized and 
their vegetation pattern studied (10). These are the recent floodplains, and the older 
floodplains and terraces. 

The recent floodplains comprise a small proportion of the area. Between the 
60th parallel and the Blackstone River the recent floodplains are sometimes quite 
wide terraces and islands, while between the Blackstone River and Fort Simpson 
the recent floodplains are quite narrow and infrequent. They are mainly less than 
25 feet above the river level, and those parts lower than about 10 feet above river 
level probably are frequently flooded. They support some of the most productive 
forest. Trees are the dominant component of the vegetation, though shrubs are 
abundant. Jeffries (10) recognized six vegetation types in the recent floodplains; 
the height, density and major species are listed in Table 1. The riparian shrub 
vegetation shows the typical stepwise increase in height away from the riverbank; 
the willows are shortest and closest, the poplars and alders tallest and farthest 
(Figure 7). 

The white spruce forest occupies sites slightly higher and better drained than 
the black poplar forest. Brulé areas were burned over within 30 years before 
investigation; the trees have not yet attained pole size (10). 

The older floodplains and terraces comprise most of the surveyed area. They 
are mainly more than 40 feet above the river level and extend to an elevation of 
about 1,600 feet (10). This landform supports a forest caver in which broadleaved 
tree species are prominent. Vegetation types recognized by Jeffries are mixedwood 
forest, mixed broadleaved forest, black spruce forest, meadow, and brulé; the height, 
density and major plants are listed in Table 2. 

Climate 
Some climatic data recorded at Hay River, Yellowknife, Fort Providence and 

Fort Simpson are given in Table 3. Data are also included for Fort Nelson, B.C., 
because it is the weather station closest to the upstream end of the surveyed area in 
which Fort Liard is located. The weather at Fort Liard is more like that at Fort 
Simpson than that at Fort Nelson. Hay River has the lowest summer temperatures 
and Yellowknife the coldest Winters. The total annual precipitation is low at a11 
stations except Fort Nelson. Hay River is the only station with snowfall in June. 

Dates of last and first frosts and the average lengths of frost-free seasons are 
given in Table 4. Fort Providence has the shortest season; Yellowknife and Hay 
River have longer seasons and later fa11 frosts because of the influence of Great 
Slave Lake. Fort Nelson has the longest (28°F) frost-free season. 

The vegetative period is the period during which the mean monthly tempera- 
ture is at or above 42°F; it is shortest at Yellowknife and longest at Fort Nelson. 
The number of day degrees above 42°F in the vegetative period is lowest at Hay 
River and highest at Fort Nelson. Yellowknife receives the least precipitation and 
Fort Providence suffers the greatest water deficiency during the vegetative period. 





Table 2. - Vegetation Types in tbe Older Floodplains and Terraces 

TREE LAYER UNDERWDOD LAYER SHRUB LAYER 

Mixedwood forest 

Mixed broadleaved 
forest 

Black spruce - 
larch - moss forest 

Meadow 

Brulé 

Up to 100 feet high, often 
dense; white spruce, aspen. 

Up to and above 100 feet high, 
density variable; black poplar, 
aspen, birch. 

Never more than 30 feet high. 
often much less, density vari- 
able, usually open; larch, black 
spruce. 

- 

Usually 20-30 feet high, often 
dense, but variable; aspen, wil- 
low, birch. 

15-20 feet high, density vari- 2-4 feet high, density variable; 
able; willow, birch, alder. rose, highbush cranberry. 

10-25 feet high, density very 2-4 feet high, usually very 
variable; birch, alder. dense: aider, rose, highbush 

cranberry. 

~. ~~ ._... -~ 

Up to 1 foot high, density vari- 
able; miterwort, raspberry, 
bunchberry, twinflower. 

Up to 1 foot high, usually 
rather dense; raspberry, bunch- 
berry, twinflower. 

- 1-3 feet high, density very va- Less than 1 foot, generally 
riable; larch, black spruce, dense; mosses, lichens, cloud- 
dwarf birch, Labrador tea. berry, alpine bearberry. 

- 2-4 feet high, dense; sedge and 
grass. 

- 

- 3-5 feet high, often dense but 
variable; white spruce, rose, 
bunchberry, squashberry. 

1-2 feet high, usually very 
dense; horsetail, grass, fire- 
weed, red currant, raspberry. 

HERB LAYER 
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FIGURE 4. - Burned-over forest, or brulé, at the Shell site, north latitude 61” 15’ west longi- 
tude 122”43’. 

The drought point is the time when plant growth and evaporation have 
exhausted the available soi1 moisture (assumed to be 4 inches). After this time the 
growth rate of plants and the yields of crops are reduced by the insufficiency of soi1 
moisture. On coarse-textured soils, which have low storage capacity, the drought 
point occurs earlier than on fine-textured soils. For example, Table 4 shows that 
at Fort Simpson an extra inch of rain delays the drought point by 7 days. Therefore, 
if the moisture storage capacity of the soi1 is only 3 inches the drought point cornes 
7 days earlier and if the storage capacity is only 2 inches it cornes 14 days earlier. 

The degree-day is a measure of the annual fuel consumption. Usually heat is 
needed in houses even in summer. 

From the climatic data reported, Fort Simpson and the lower Liard River 
Valley have a more desirable climate for agriculture than the other weather stations 
in the Interior Plains. 



Table 3. - Mean Monthly Temperatures, Total Precipitation and Snowfall at Selected Stations, 19451962 

HAY RIVER YELLOWKNIFE FORT PROVIDENCE 

Mean 
temp. 

“F 

Total Snow Mean Total Mean Total 
mn. Inches temp. mn. 

Snow temp. mn. 
Inches “F Inches Inches “F Inches 

Jan. -13 0.7 6.6 -19 0.6 5.8 -16 0.7 

Feb. -9 0.7 6.7 -15 0.5 5.0 -11 0.5 

March 5 0.6 6.1 0 0.5 5.2 5 0.6 

April 22 0.6 4.8 17 0.4 2.8 23 0.6 

May 40 0.7 1.4 39 0.6 0.8 44 0.6 

June 52 1.0 0.1 54 0.6 0.0 55 0.9 

July 60 2.0 0.0 61 1.5 0.0 61 1.4 

Al.@. 58 1.6 0.0 58 1.4 0.0 58 1.4 

Sept. 47 1.6 0.9 45 1.2 1.2 47 1.1 

Oct. 34 1.4 7.6 29 1.1 7.6 31 0.9 

Nov. 12 1.7 16.3 6 1.0 9.6 9 1.0 

Dec. -7 1.1 10.8 -12 0.9 9.0 -10 0.8 

Year 25 13.7 61.4 22 10.2 47.0 25 10.4 

Snow 
Inches 

Mean 
temp. 

“F 

FORT SIMPSON FORT NELSON 

Total 
Snow 

Mean Total 
mn. 

Snow 

Inches Inches 
temp. mn. 

“F Inches Inches 

6.5 -16 

5.3 -12 

5.9 5 

4.7 24 

1.2 45 

0.0 58 

0.0 62 

0.0 58 

0.7 46 

4.2 29 

9.5 7 

8.3 -12 

44.9 25 

0.7 7.4 

0.5 5.4 

0.7 6.7 

0.8 5.4 

0.9 1.6 

1.5 0.0 

2.1 0.0 

2.1 0.0 

1.5 0.7 

1.1 6.2 

0.9 8.8 

0.9 8.8 

13.7 51.0 

-9 1.1 

-1 1.1 

15 1.2 

33 0.9 

50 1.5 

58 2.9 

62 2.7 

58 2.4 

48 1.5 

33 1.0 

11 1.0 

-6 1.2 

29 18.4 

11.9 

10.9 

11.9 
G 

7.0 

2.5 

0.0 

0.0 

0.0 

1.5 

7.2 

10.9 

12.3 

76.1 



Table 4. - Durations and Dates of Vegetative Period and Frost-free Period, Day-degrees, Total Daylight, Precipitation and 
Water Deficiency During the Vegetative Period at Selected Stations, 1945 -1962 

-~ --.--.~_.. .~ - 

North latitude ,,, .,, 
West longitude 
Feet above mean sea level .,,,,.......... ,, ., ,. 

Vegetative period 
beginning 
end ., ,. 
duration, days 

Frost, 32°F 
mean date of last in spring 
mean date of first in fa11 
frost-free period, days 

Frost, 28°F 
mean date of last in spring ,,,., 
mean date of first in fa11 ., ,. ,......,,,,, 
frost-free period, days .., 

Day-degrees above 42°F in vegetative period 
Total daylight in vegetative period, hours 
Precipitation during vegetative period, inches 
Water deficiency during vegetative period, inches 

Days from beginning of vegetative period to drought point ,, 
Mean date of drought point ,... 
An extra inch of rain delays drought point by, days ,,,,, 
January daily mean minimum, “F 
Degree-days below 65°F 

HAY RIVER YELLOWKNIFE FORT PROVIDENCE FORT SIMPSON FORT NELSON 

60” 50’ 62” 28’ 61” 20’ 
115” 57’ 114” 27’ 117” 40’ 

529 682 523 

May 21 May 21 May 12 May 11 May 1 
Sept. 27 Sept. 21 Sept. 24 Sept. 19 Sept. 26 

129 123 135 131 148 

June 4 May 29 June 13 June 1 May 25 
Sept. 11 Sept. 18 Aug. 31 Aug. 30 Sept. 3 z 

99 112 79 90 101 

May 24 May 23 
Sept. 26 Sept. 25 

125 125 

1,427 1,461 
2,163 2,149 

6.3 4.5 
5.9 7.2 

43 38 
July 2 June 27 

6 6 
-21 -26 

14,552 15,649 

-. 

May 30 May 17 May 10 
sept. 11 sept. 15 Sept. 23 

104 121 136 

1,591 1,679 1,899 
2,301 2,278 2,423 

4.9 7.2 10.7 
7.9 5.5 3.6 

42 47 72 
June 22 June 26 July 11 

7 7 6 
-24 -24 -17 

14,706 14,710 11,627 

61” 52’ 58” 50 
121” 21’ 122” 35’ 

422 1,230 
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Drainage 
The Liard River has many tributaries. From the southern, upstream end of the 

area the principal ones are: Kotaneelee, Fisherman, Petitot, Muskeg, Flett, Netla, 
South Nahanni, Grainger, Blackstone, Matou, Birch and Poplar. The Martin River 
flows northeasterly along the edge of the surveyed area, and the Harris River flows 
south, both emptying into the Mackenzie River. 

In the area are many lakes and sloughs, particularly in the flat section centered 
on Nahanni Butte, where there are many abandoned meanders and channels. 

Most of the soils are well drained in sloping areas and in areas near riverbanks, 
but in flat areas the minera1 soils are poorly drained and organic soils are very 
common. Soi1 drainage conditions are described in detail in the soi1 descriptions. 

Geology 
Bedrock Geology 

In the southern and middle parts of the surveyed area the bedrock is mainly 
sandstone and shale of Cretaceous age (7). The rocks of the Liard Range are 
mainly Carboniferous and Permian sandstone, shale and limestone whereas those of 
Nahanni Range (8) are mainly Middle Devonian dolomite and limestone. At the 
eastern end of the area the bedrock is mainly Upper Devonian shale and limestone. 

Pleistocene Geology 
The Interior Plains was covered by the Laurentide ice sheet (5) that penetrated 

the eastern ranges of the Mackenzie Mountains. The Cordillera also was largely 
covered by glacial ice that did not, however, extend eastward across the Mackenzie 
Mountains into the surveyed area. The Laurentide ice sheet deposited drift over 
the entire Interior Plains. During the period of deglaciation the margin of the 
Laurentide ice sheet retreated eastward. During the early stages of deglaciation, 
when the ice sheet was close to the Liard and Nahanni ranges, the junction of the 
Liard and Mackenzie rivers was blocked by ice. It is likely that a glacial lake was 
formed, although there is no physiographic evidence such as abandoned beaches. 
This lake occupied a11 the land below the 1,600 feet contour in the Fort Liard - 
Nahanni Butte area, and may have discharged through the channel west of Nahanni 
Range that is now occupied by Fishtrap Creek, and the Tetcela, Ram and North 
Nahanni rivers. Northeastward flow along the Liard Valley was possible after the 
ice margin had retreated east of the river junction. As ice retreat continued isostatic 
depression downward to the east brought about the formation of an ice-marginal 
lake in the Upper part of the valley of the Mackenzie River east of the Fort Simpson 
area. Eventually, when the ice margin was along the edge of the Precambrian 
Shield, this lake joined with similar lakes in the Great Bear Lake area and the lower 
Peace River - Lake Athabaska area to form Glacial Lake McConnell. The Liard 
River emptied into this body of water at Fort Simpson. Subsequent isostatic read- 
justment lowered water levels and permitted the formation of the present valley of 
the Liard River. 

Relationship of Soils to Pleistocene Deposits 
The glacial till deposited by the Laurentide ice sheet is a stony, gravelly loam 

or clay loam. Nearly everywhere in the surveyed area it is covered by younger 
alluvium and usually is exposed only in riverbanks. However, it is exposed in 
places at the surface where it exhibits a drumlinoid pattern with northeast-southwest 
orientation that is easily discernible on aerial photographs. It is the parent material 
of Rabbit Creek soi1 series. 
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FIGURE 5. -Sony clay loam glacial till exposed in the Liard riverbank near Birch River. 
The bank is 125 feet high. 

The alluvium deposited by the earliest stage of thè Liard River apparently was 
a bedded calcareous clay loam that was in turn covered by a bedded fine sandy loam 
or loam. This material exhibits a uniform pattern of terrace slopes not marked by 
alluvial scalloping characteristic of the modern deposits described below. The 
medium-textured materials on the old terraces higher than 75 feet above the river 
are the parent materials of the Petitot, Betalamea, Gros Cap, Kotaneelee and Flett 
soi1 series. 

The alluvium deposited by the later stage of the Liard River was medium- and 
fine-textured material found on terraces that are mainly between 40 and 75 feet 
above the present river level although some at Fort Simpson are much higher. The 
surface pattern is essentially smooth with occasional abandoned channels and 
meanders. This kind of alluvium is the parent material of the Poplar, Netla, Swan 
Point, Flett and Blackstone River soi1 series. 

The modern alluvium deposited by the Liard River is characterized by a 
scalloped or striped pattem in which abandoned channels are common. The 
medium-textured materials are the parent materials of the Liard, Nahanni, Birch, 
Manners, and Flett soi1 series, and alluvium land type. The terraces on which these 
soils occur are mainly less than 40 feet high. 

The Flett series is a poorly drained soi1 that occurs in each of the positions 
described above. 

During the maximum stand of Glacial Lake McConnell, the Liard River 
emptied into it. Apparently the river deposited a large delta of sandy material that 
was later modified by wind. The soils developed on these wind-modified materials 
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are the Martin River, Naylors and Antoine soi1 series. Similar sandy material 
occurs sporadically throughout the surveyed area. 

During the later stages of deglaciation, isostatic readjustment lowered the lake 
level. Wave action and alluvial agradation deposited medium-textured material 
over the stony glacial till. Soils developed on alluvium less than 2 feet thick over 
till are the Harris, Truesdell and Hansen soi1 series; the Berens series was developed 
on thick (4 feet plus) stone-free clayey alluvium over till. 

SOIL FORMATION, MAPPING AND CLASSIFICATION 

Soil Formation 
Soils form as a result of the action of climate, vegetation, living organisms, and 

moisture on the parent material over a period of time. Al1 these factors corne into 
play in the genesis of every soil. The importance of each varies from place to place; 
sometimes one is more important, sometimes another. In the Liard Valley a 
number of soi1 types have developed. Because of the youth of the soi1 material, and 
the dry cool climate, most of the soi1 development is weak. The groups that illus- 
trate this weak development are the Brown Wooded great soi1 group, which covers 
36 percent of the area, and the Regosol group, which covers 9 percent. 

In some places soi1 development has progressed much further than is general 
for the area. The reason for this may be greater age, since it usually occurs on the 
oldest deposits, or to some unknown but more favorable condition. In these well- 
drained locations soi1 development has resulted in the formation of eluvial and 
illuvial horizons that are characteristic of the Gray Wooded great soi1 group. The 
Gray Wooded soils caver 6 percent of the area. 

Soi1 Mapping and Classification 
In June 1961, soi1 inspections were made on each side of the Mackenzie River 

from Green Island downstream to Martin River, on Simpson Island and on the 
mainland along the roads and trails. In July the party traveled upstream directly 
to the Northwest Territories - British Columbia border, then slowly downstream, 
conducting traverses away from the riverbanks. The field work was terminated in 
late August. 

The soils were systematically studied in test pits and riverbanks. The arrange- 
ment, thickness, permeability, color, texture and structure of the soi1 horizons were 
recorded. The depth of the root feeding zone, soi1 reaction, topography, drainage, 
erosion, stoniness and other factors influencing soi1 character or land use were 
recorded. Representative samples of each soi1 series were carefully collected for 
laboratory analysis. 

From this information and from the interpretation of aerial photographs, the 
soi1 boundaries were plotted on maps. 

The collection of pertinent information, described above, permits the clas- 
sification of the soils. A soi1 series includes soils similar in parent material, 
morphology, drainage condition, relief and other external characteristics. The series 
are given names of places near where they were first identified. The series are 
subdivided into soi1 types according to the texture of the surface soil. Thus, textural 
names such as loam or silty clay, when added to the series name, give the name 
of the soi1 type; for example, Petitot loam. The soi1 type or range in types is 
indicated in the soi1 map legend. 
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Land types are areas identified by the prominent external characteristics of 
relief, parent materials, or drainage rather than by soi1 profile characteristics. Land 
types referred to in this report are alluvium, eroded riverbanks, rough moun- 
tainous land and sloughs. 

The soi1 series and the land type are the basic units used in mapping the soils. 
The soils are usually shown on the map as a complex of two or more‘soil series, 
or of a soi1 series and a land type. These complexes are shown on the map by a 
symbol for each component, followed by a number representing the percentage of 
that component in the complex; for example Pe80-Bt20. The percentage is an 
estimate for the whole area of the complex, SO that the percentages of the com- 
ponents may differ locally from those shown on the map. When a number is not 
given in a single symbol, it means that the series covers more than 85 percent of 
the area within the boundary, or there is less than 15 percent of other soils present. 

The soi1 series are grouped into great soi1 groups and subgroups. Soils in a 
great soi1 group are of the same genetic type and have similar kinds of horizons, 
color, morphology and chemical characteristics. The great soi1 groups represented 
in the surveyed area are described below. The percentage of the total area occupied 
by each is: Brown Wooded, 36; Regosol, 9; Gray Wooded, 6; Gleysol, 9; Humic 
Gleysol, 10. Organic soils caver 17 percent. In addition, land types and water 
caver 13 percent of the area. 

Brown Wooded Great Croup 
Brown Wooded soils are well or imperfectly drained, have brownish colored 

sola that are weakly acidic to mildly alkaline. These soils have no marked eluvial 
or illuvial horizons or a distinct mineral-organic (Ah) horizon. There are both 
Orthic and Gleyed subgroups in the area. 

Orthic Brown Wooded soils are well drained. The organic layer (L-H) 1 to 3 
inches thick is underlain by a brown or yellowish-brown minera1 horizon (Bm). 
This is underlain by grayish base-saturated parent material (Ck) that is calcareous. 
The following soi1 series belong to the Orthic Brown Wooded subgroup: Harris, 
Martin River, Petitot, Berens, Poplar and Netla. 

Gleyed Orthic Brown Wooded soils are imperfectly drained. The lower part 
of the brownish minera1 horizon (Bm) is mottled and streaked with rusty colors 
(Bmg). The parent material also is mottled (Ckg). The Truesdell and Naylors 
series belong to this subgroup. 

Regosol Great Group 
Regosol soils are well and imperfectly drained. They lack discernible horizons, 

or the development is limited to an organic rich minera1 horizon (Ah) or to organic 
horizons (L-H) less than 12 inches thick. The Regosols in this area are the Nahanni, 
Liard, Birch and Manners soi1 series. 

The Nahanni soi1 series is an Orthic Regosol that lacks any visible evidence 
of gleying. The Liard soi1 series is an Organo Regosol that contains a rather high 
content of organic matter in layers or pockets separated by minera1 material and 
is without visible evidence of gleying. The Birch series is a Gleyed Organo Regosol, 
developed on parent material similar to the Liard soi1 series, but with mottled 
subsoil indicating seasonal wetness. The Manners soi1 series is a Subarctic Organo 
Regosol that has permafrost within 2 feet of the surface. 
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Gray Wooded Great Group 
Gray Wooded soils are well or imperfectly drained. They have organic hori- 

zons (L-H), light-colored eluvial horizons (Ae), and illuvial horizons (Bt) in which 
clay is the main accumulation product. The Orthic and Dark subgroups are repre- 
sented in the area. 

Orthic Gray Wooded soils may have a thin (less than 2 inches) Ah horizon. 
The Ae horizon has a color value of 6 or more when dry. The Rabbit Creek and 
Gros Cap soi1 series belong to this subgroup. 

Dark Gray Wooded soils have Ah or Ahe horizons 2 to 4 inches thick over 
light-colored Ae horizons. When mixed to a depth of 6 inches (Ap) the soi1 has a 
color value of less than 6 when dry. The Swan Point soi1 series belongs to this 
subgroup. 

Gleysol Great Group 
Gleysols are poorly drained soils saturated with water ‘during much of the 

growing season. They may have an organic horizon less than 12 inches thick, an 
Ah horizon less than 3 inches thick, or both, or they may lack both. When mixed 
to a depth of 6 inches the surface soi1 has either less than 3 percent organic matter 
or it differs from the next underlying horizon by 1 unit or less of color value when 
moist. A number of subgroups are represented in the area. 

The Rego Gleysols have organic horizons (L-H) less than 6 inches thick. The 
Ah horizon, if present, is less than 3 inches thick, and the top horizon is non- 
calcareous. Kotaneelee soi1 series belongs to this subgroup. 

Antoine soi1 series has a calcareous surface organic horizon and is a Car- 
bonated Rego Gleysol. 

Blackstone River soi1 series has a thick surface organic horizon (L-H) that is 
noncalcareous. It belongs to the Peaty Rego Gleysol subgroup. 

Humic Gleysol Great Group 
Humic Gleysols are poorly drained soils saturated with water during much of 

the growing season. They may have a surface organic horizon (L-H) less than 
12 inches thick and have an Ah horizon more than 3 inches thick. The Ah horizon 
when mixed to a depth of 6 inches has more than 3 percent organic matter and 
a color value at least 1.5 units darker than the next underlying horizon. The 
following subgroups are represented in the area. 

Rego Humic Gleysols may have surface organic horizons (L-H) up to 6 inches 
thick and the Ah horizon is noncalcareous. Flett soi1 series belongs to this subgroup. 

Betalamea soi1 series has a peaty horizon more than 6 inches thick and is a 
Peaty Rego Humic Gleysol. Hansen soi1 series also has a peaty surface horizon, but 
differs from Betalamea series in that the surface organic horizon (H) and the Ah 
horizon are both calcareous. It is a Peaty Carbonated Rego Humic Gleysol. 

Organic Soils 
Soils with surface organic horizons more than 12 inches thick are called 

organic soils. They usually occur in depressions and are saturated with water, but 
some organic soils have developed on low mounds of organic material and are 
presently quite dry. These mounds originated in depressions and grew to their 
present shape. 

The Matou soi1 series is a shallow organic soi1 underlain by minera1 deposits. 
This soi1 usually is quite wet and is frozen at a depth of about 18 inches. 
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The Grainger soi1 series is a deep organic soi1 developed mainly from sphagnum 
moss. In places the water table may be fairly close to the surface, but in others 
the deposit is dry. A permafrost condition exists at a depth of about 18 inches. 

Key to the Soils 
The soils surveved and some of their principal characteristics are classified 

in Table 5. 

Table 5. - Classification of Soils of the Liard River Valley 

A. Soils developed on glacial till deposits 
Well drained 

Rabbit Creek stony loam OGW 

B. Soils developed on medium- to fine-textured fluvial deposits underlain by glacial till 
deposits 

Well drained 
Harris stony loam 

Imperfectly drained 
Truesdell stony clay loam and loam 

Poorly drained 
Hansen stony mucky loam and clay loam 

OBW 

GOBW 

PCRHG 

C. Soils developed on coarse-textured fluvial deposits 
Well drained 

Martin River loamy sand 
Imperfectly drained 

Naylors loamy sand 
Poorly drained 

Antoine loamy sand 

OBW 

GOBW 

CRG 

D. Soils developed on medium-textured fluvial deposits 
Well drained 

Gros Cap loam 
Liard fine sandy loam and loam 
Nahanni loam 
Petitot loam 

Imperfectly drained 
Birch loam 
Manners loam 

Poorly drained 
Betalamea loam ,.. 
Blackstone River loam 

OGW 
OrR 

0 Z-4 

GOrR 
SPOrR 

PRHG 
PRG 

E. Soils developed on fine-textured fluvial deposits 
Well drained 

Berens silty clay loam 
Netla clay loam and silty clay loam 
Poplar loam and silty clay loam 
Swan Point clay loam 

Poorly drained 
Flett clay loam and silty clay loam 
Kotaneelee silty clay loam 

OBW 
OBW 
OBW 
OGW 

RHG 
RG 

F. Soils developed on organic deposits 
Grainger peat 
Matou peat 

0 
0 

G. Land types 
1. Alluvium 

2. Eroded riverbanks 
3. Rough mountainous land 
4. Sloughs 
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Legend: OBW 
GOBW 

OGW 
DGW 

OR 
OrR 

GOrR 
SPOrR 

RG 
CRG 
PRG 

RHG 
PRHG 

PCRHG 
0 

Orthic Brown Wooded 
Gleyed Orthic Brown Wooded 
Orthic Gray Wooded 
Dark Gray Wooded 
Orthic Regosol 
Organo Regosol 
Gleyed Organo Regosol 
Subarctic Peatv Oraano Reaosol 
Rego Gleysol . - - 
Carbonated Rego Gleysol 
Peaty Rego Gleysol 
Rego Humic Gleysol 
Peaty Rego Humic Gleysol 
Peaty Carbonated Rego Humic Gleysol 
Organic 

DESCRIPTIONS OF THE SOILS 

In the descriptions the soi1 color is followed by a set of symbols that designate 
the color in the Munsell system. * The letter m stands for moist and d for dry 
soi1 color. 

Soils Developed on Glacial Till Deposits 

Rabbit Creek Series 
Rabbit Creek soi1 series covers 53,000 acres in the area near Rabbit Creek and 

north of the Liard River between the Grainger and Matou rivers. These soils have 
developed on moderately stony clay loam glacial till. They belong to the Orthic 
Gray Wooded subgroup and have an organic horizon (L-F) over 3 inches of gray 
platy loam (Ae), over dark grayish brown, blocky, clay loam (Bt), over grayish- 
brown calcareous clay loam till (Ck). 

Stony loam is the only soi1 type. There is some variation in the degree of 
surface stoniness, but generally it is very stony. 

The vegetation consists of aspen and black poplar, birch, alder and an under- 
story of rose, highbush cranberry, miner’s lettuce and spruce seedlings. The forest 
caver is moderately dense. 

Rabbit Creek soils have a striped or drumlinoid pattern on aerial photographs, 
the orientation trending from northeast to southwest. On the ground the soi1 slopes 
are irregular moderately sloping across the long axis,. and level to gently sloping 
along the axis of the pattern. The soils occur at an elevation of about 1,000 feet 
or higher, and below this level the glacial till is covered by fluvial deposits. The soils 
are well to moderately well drained and the parent material is permeable. 

A profile that was sampled near Rabbit Creek is described as follows: 

Norizon 
L 
F 
Ae 

Bt 

Ck 

Depth 
Inches 

2-1 
1-o 
o-3 

3-11 

11-25 

Litter of leaves and twigs. 
Dark-gray matted organic material, pH 5.4. 
Light-gray (IOYR 7/2 d) loam; firm; moderate, medium, 
platy structure; a few stones and 23 percent grave]; 
pH 5.4; boundary abrupt and smooth. 
Dark grayish brown (IOYR 4/3 m, 4/2 d) clay loam; 
firm; weak to moderate, medium, blocky; 29 percent 
gravel; stony; pH 6.1; boundary abrupt and smooth. 
Very dark grayish brown (2.5Y 3/2 m, .5/2 d) clay loam 
containing 20 percent grave]; stony; calcareous; pH 8.1. 

* Munsell Color Company, Inc., Baltimore, Maryland, U.S.A. 



24 

FIGURE 6. - Rabbit Creek stony loam is an Orthic Gray Wooded soil. 

The Ae horizon ranges in thickness from 2 to 6 inches, the Bt from 6 to 8 
inches. The average depth to the Ck horizon is 13 inches but ranges from 11 to 
15 inches. The texture of the Bt horizon ranges from clay loam to sandy clay loam. 

Rabbit Creek soi1 series is associated with Grainger peat, which occurs in the 
depressions between the glacial till ridges. 

Suitability for Agriculture 
There is no agricultural development on these soils now. The chemical analyses 

(Table 6) show that these soils are low in nitrogen, organic matter, total phosphorus 
and moderately well supplied with easily soluble phosphorus. The exchangeable 
potassium content is average for this soi1 texture. The vegetation is moderately 
dense and would be rather expensive to clear. The surface soi1 is very stony. For 
agricultural use the Rabbit Creek series is rated as nonarable. 
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Soils Developed on Medium- to Fine-textured Fluvial Deposits 
Underlain by Glacial Till Deposits 

The Harris, Truesdell and Hansen soi1 series have developed on medium- to 
fine-textured stratified deposits that are underlain by stony glacial till. Normally 
there is a stony layer on top of the till, the individual stones commonly protruding 
through the overlying sediment. Frequently the soi1 texture becomes finer from the 
highest, well-drained position to the lowest, poorly drained position. 

Harris Series 
The Harris series covers 14,100 acres in the area between Martin River and 

Green Island along the northern bank of the Mackenzie River. These soils have 
déveloped on stony loam underlain by stony clay loam glacial till. They are Orthic 
Brown Wooded soils and have an organic surface layer (L-H) about 2 inches thick, 
over 5 inches of brown stony loam (Bm), over yellowish-brown stony loam, stony 
loamy Sand, or stony clay, over yellowish-brown clay loam glacial till (Ck). 

Stony loam is the only soi1 type. The degree of surface stoniness ranges from 
very stony to exceedingly stony. Many of the stones are 1 to 2 feet in diameter, 
but a few are larger than 3 feet. 

The trees are mainly white spruce, aspen! pine and alder and the ground caver 
consists of bunchberry, rose, buffalo berry, cowberry and reindeer moss. The forest 
caver is moderately dense, except in recently burned-over areas. 

The Harris soi1 series has mainly irregularly gently sloping topography. The 
soils are well drained because of the proximity of the riverbank. The clay loam till 
is moderately permeable. 

A profile that was sampled on the winter road northwest of Fort Simpson is 
described as follows : 

Horizor~ 
L-F 

Bm 

IIBm 

IIIBm 

IVCk 

DC$Vll 
lrlclies 
2-o 

O-5 

5- 10 

lO- 19 

19 + 

Living moss roots over black, well-decomposed organic 
material. 
Brown to light brownish gray (7.5YR 4/4 m to 1OYR 
6/3 m, IOYR 7/2 d) stony loam; friable; moderate, very 
fine, granular; 9 percent gravel; pH 5.9. 
Light brownish gray to brown (10YR 6/3 to 4/3 m, 
7/2 d) moderately stony coarse loamy Sand; loose; 16 per- 
cent gravel; pH 5.0; lower boundary abrupt and smooth. 
Yellowish-brown (IOYR .5/4 m, d) stony gravelly clay; 
amorphous; slightly plastic; 31 percent gravel; pH 6.2. 
Dark yellowish brown (10YR 4/5-.5/4 m, 5/3 d) stony 
gravelly clay loam; slightly sticky; amorphous; moder- 
ately calcareous; pH 7.9. 

In places a thin (0 to i/z inch) light brownish gray (10YR 6/2 m) loam Ae 
horizon may be present below the L-F horizon. The sandy IIBm horizon may be 
absent. The depth to the gravelly clay loam till horizon ranges from about 12 to 
23 inches. Harris series is associated with Truesdell and Hansen series. Grainger 
series, a raw peat, occurs in the lowest depressions. 

Suitability for Agriculture 
There is no agricultural development on these soils. The exceedingly stony 

nature of the surface soi1 would impose a very severe limitation on development. 
The soils are rated as nonarable or unsuitable for agriculture. 
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Truesdell Series 
Truesdell series covers 1,500 acres in the area between Martin River and 

Green Island along the northern bank of the Mackenzie River. The soils have 
developed on stony loam over stony clay loam glacial till. They belong to the 
Gleyed Orthic Brown Wooded subgroup and have a thin organic surface layer 
(L-H), over 5 inches of dark-brown stony clay loam or loam (Bm), over mottled 
brownish stony clay loam (Bg), over grayish stony clay loam (IICkg). 

Both stony clay loam and stony loam soi1 types occur. The degree of surface 
stoniness ranges from very stony to exceedingly stony. 

The vegetation is mainly white spruce, willow, aspen, rose and bunchberry. 
The forest caver is moderately dense, except in burned-over areas where the 
density may range from low to high. 

The Truesdell series has mainly level topography but some smooth gentle 
slopes also occur. The soi1 is imperfectly drained and the permeability of the parent 
material is moderately slow. 

A profile that was sampled about % mile north of the Mackenzie River on 
the winter road north of Fort Simpson is described as follows: 

Horizorz 
L-F 
H 

Bm 

Bg 

IICkg 

Depth 
Znches 

2-l 
I-O 

O-5 

5-11 

II -22 

A loose litter of needles, twigs and leaves. 
Black (IOYR 2:1 m. d) well-decomposed organic mater- 
ial; pH 5.8. 
Dark yellowish brown (10YR 4/4 m, 5/4 d) stony clay 
loam; moderate, medium, granular; nonplastic and non- 
sticky; 4 percent gravel; pH 5.9; boundary distinct and 
smooth. 
Yellowish-brown to grayish-brown (IOYR 5/4 to 5/2 m. 
5/4 d) stony gravelly clay loam to clay; yellowish-brown 
(1OYR 5/6) mottles are few, fine and faint; amorphous: 
slightly plastic; 23 percent grave]: pH 6.4; boundary 
gradua1 and smooth. 
Grayish-brown (2.5Y 5/2 m, 6/2. d) stony gravelly clay 
loam; yellowish-brown mottles (IOYR 5/4) are few, fine 
and faim; slightly plastic and sticky; amorphous; moder- 
ately calcareous; 28 percent gravel; pH 8.1. 

The Bm horizon may be a stony loam texture. The depth to the IIC horizon 
may be as much as 20 inches. The Truesdell series is associated with Harris and 
Hansen series, and with Matou peat and sloughs in an area south of Hansen Island. 

Suitabiliry for Agriculture 
The Truesdell series is rated as nonarable or unsuitable for agricultural devel- 

opment because of the exceedingly stony nature of the soils. 

Hansen Series 
The Hansen soi1 series covers about 3,400 acres in the same area as Harris 

series. The soils have developed on stony loam or clay loam over stony clay loam 
glacial till. They belong to the Peaty Carbonated Rego Humic Gleysol subgroup. 
They have 10 inches, of organic material (L-H) over black stony mucky clay loam 
(H-Ah), over mottled grayish stony clay loam glacial till. 

The most common soi1 type is stony mucky clay loam although stony mucky 
loam may occur also. Many of the stones protrude through the surface organic layer. 
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The vegetation is mainly black poplar, aspen, white spruce seedlings, willow, 
buffalo berry, shrubby cinquefoil, blueberry, and cloudberry. The tree species are 
of rather low density and much of the area has been burned over. 

The Hansen series occurs in flat depressions. The soi1 is poorly drained and 
saturated in a11 horizons for a large part of the year. The soi1 is moderately to 
slowly permeable. 

A profile that was sampled on the winter road northwest of Fort Simpson is 
described as follows: 

DC@ 
Horixw Iilclle.~ 

L-F 10-6 Very dark gray (IOYR 3/1 d) peat; slightly decomposed: 
pH 6.3. 

H 6-O Black (10YR 2il m, 2/2 d) muck; well decomposed; cal- 
careous; pH 7.7; lower boundary wavy to pockety and 
abrupt; contains many stones which rest on the minera1 
horizon below. 

H-Ah O-10 Black (IOYR 2/1 m, 2/2 d) clay loam and pockets of 
muck extending down from horizon above; stony; pH 7.7. 

IICgz 10 + Grayish-brown (2.5Y 5/2 m, 6/2 d) stony gravelly clay 
loam; yellowish-brown (IOYR 5/4) mottles are common, 
fine and distinct; 24 percent grave]; amorphous; moder- 
ately sticky and plastic; pH 7.8; calcareous; frozen. 

The soi1 was frozen below a depth of about 13 inches on June 24, 1962. While 
this may have been seasonal frost, the Grainger peat soil, with which the Hansen 
series is sometimes associated, contains permafrost. Hansen series is also associated 
with Harris and Truesdell series on the same parent material. 

Suitability for Agriculture 
In spite of the favorable content of nitrogen and organic matter, these soils 

are unsuitable for agricultural development because of their exceeding stoniness and 
poor drainage. 

Soils Developed On Coarse-textured Fluvial Deposits 
The coarse-textured fluvial deposits are the deltaic sands in the vicinity of Fort 

Simpson. The surfaces of the deposits were extensively modified by wind, which 
formed parabolic dunes. The ,soils developed on these deposits are the Martin 
River, Naylors and Antoine soi1 series. 

Martin River Series 
The Martin River soi1 series covers 136,600 acres mainly in that portion of 

the surveyed area between longitude 122’00’ and the Mackenzie River. A small 
area is situated near Flett Rapids. The soils have developed on stone-free, cal- 
careous loamy sand or Sand, and are Orthic Brown Wooded. They usually have 
2 or 3 inches of organic litter (L-H) on the surface, over yellowish-brown loamy 
sand (Bm), over brownish calcareous loamy sand (Ck). 

The vegetation is mainly white spruce, with some lodgepole pine and birch 
and a ground caver of moss, bunchberry and rose. 

The topography varies from strongly to moderately sloping on the flanks of 
dunes, to level on the crests of dunes and on flat terraces that were apparently not 
modified by wind. The soils are rapidly to well drained on the crests and flanks 
of dunes and on terraces near riverbanks. The entire soi1 profile is rapidly 
permeable. 
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A profile that was sampled near the mouth of the Martin River is described 
as follows: 

Horizon 
L 
F 
H 
Bml 

Bm2 

Ck 

Depth 
111ches 

3 % - 1% 
1% - !h 

‘55 - 0 
o- 11 

11-38 

38 + 

Living moss roots. 
Moderately decomposed organic material; pH 6.1. 
Black well-decomposed humus. 
Yellowish-brown (1OYR 5/4 m. 5/3 d) loamy Sand; Ioose 
to very friable; pH 6.1; boundary smooth and distinct. 
Dark yellowish brown to light yellowish brown (IOYR 
4!4 to 6/4 m, 4/3 d) loamy Sand; loose; amorphous; 
pH 6.4; boundary smooth and abrupt. 
Dark grayish brown (2.5Y 4/2 m, 5/2 d) loamy Sand; 
loose; moderately calcareous; pH 8.0. 

A grayish-brown Ae horizon up to 1 inch thick may be present. These soils 
are associated with the imperfectly drained Naylors series and the poorly drained 
Antoine series. Grainger peat and sloughs usually occupy the depressions between 
the dunes. 

Suitability for Agriculture 
There is no agricultural development on these soils now. The chemical analyses 

show that these soils are infertile. The soils also have a low moisture-holding 
capacity. These deficiencies militate against the choice of crops, and yields may 
be low. This series is rated as poor arable land. 

Naylors Series 
The Naylors soi1 series covers about 44,900 acres in the same areas as the 

Martin River soi1 series. The soils have developed on stone-free, calcareous loamy 
sand or sand of fluvial origin. However, they are Gleyed Orthic Brown Wooded 
soils that are distinguished from the Martin River soils mainly by the presence of 
the mottled subsoil. Loamy sand is the only soi1 type. 

The vegetation is mainly lodgepole pine, white spruce, aspen, rose, cowberry, 
horsetail and fireweed. 

The soi1 topography is irregularly gently sloping and level. Whereas the soi1 
profiles are rapidly permeable, the soils are imperfectly drained because of the 
influence of the ground water table. 

A profile sampled in the area between Fort Simpson and the airport is de- 
scribed as follows: 

Hori;on 
L-F 

H 
Bm 

Bg 

Ckg 

DCplll 
Irlclles 
2 - % 

‘42 - 0 
o-3 

3 -20 

20+ 

A loose litter of twigs, leaves and needles that is semi- 
decomposed at the bottom. 
Black well-decomposed organic material; pH 5.5. 
Strong-brown (5YR 4/4 to 7.5YR 5/6 m, 7SYR 5/4 d) 
loamy Sand; amorphous; friable; pH 5.4; boundary ab- 
rupt and smooth. 
Light brownish gray (2.5Y 6/2 m, d) loamy Sand; light 
olive brown (2SY S/6) mottles are many, coarse and 
distinct; amorphous, very friable; pH 6.3. 
Gray (2SY 6/0 m) Sand; light brownish gray (2.5Y 6/2) 
mottles are common, coarse and faint; loose; calcareous: 
pH 8.4. 
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A grayish-brown (10YR 5/2 m, 6/2 d) loamy sand Ae horizon up to 1 inch 
thick may be present. The Bm horizon has a higher chroma than the comparable 
horizon in the well-drained Martin River soi1 series. The Naylors series is often 
associated with the poorly drained Antoine series and with the Martin River series. 

Suitability for Agriculture 
There is no agricultural development on these soils. The chemical analyses 

(Table 6) show that they are infertile soils. Also they are very wet at the beginning 
of the growing season and cultural operations would be late. However, the series 
would be somewhat less droughty than the Martin River soi1 series. It is rated as 
poor arable land. 

Antoine Series 
The Antoine soi1 series covers about 120,600 acres in the same area as the 

Martin River and Naylors soi1 series. It has developed on stone-free loamy sand 
of fluvial origin. However, it is the wettest of the soi1 series in the Martin River 
catena, and belongs to the Carbonated Rego Gleysol subgroup. It has 5 inches of 
black calcareous organic material (L-H) over mottled grayish calcareous loamy 
Sand. 

The vegetation is mainly aspen, lodgepole pine and rose. The understory is 
rather sparse. 

The topography is mainly level although some gentle slopes do occur. The 
soils occupy the lowest portion of the flanks of dunes and the level depressions in 
terraces. Although the soi1 materials are rapidly permeable the soi1 profiles are 
poorly drained. The water table is close to the surface during most of the 
growing season. 

A profile sampled near the road between Fort Simpson and the airport is 
described as follows: 

Horizon 
L-F 

H 

cg 

Ckg 

Deptl1 
IIICIICS 

S-4 

4-o 

o-4 

4-22 

Leaves, twigs and roots, moderately decomposed at the 
bottom. 
Black (IOYR 2/1 m, 3/1 and 6/1 d) calcareous muck; 
pH 7.5. 
Olive gray (5Y 5/2 m, 2SY 5/2 d) loamy Sand; olive 
(5Y .5/4) mottles are few, coarse and distinct; amorphous; 
noncalcareous; pH 7.7. 
Olive gray (SY .5/2 m. 6/3 d) loamy Sand, olive mottles 
are few, coarse and distinct; amorphous; calcareous; pH 
8.4. 

The Antoine series is associated with the Naylors and Martin River series. 
It often grades into Grainger peat or sloughs, which occupy the lowest portion of 
the landscape. 

Suitability for Agriculture 
There is no agricultural development on this soi1 series. The surface organic 

layer is well supplied with plant nutrients, but the minera1 horizons (Table 6) are 
infertile. If cultivated, these soils would likely be late to warm up in the spring, 
and it would be difficult to maintain satisfactory drainage. Care would be required 
to prevent over-drainage because these soils have a low moisture-holding capacity. 
Because of these limitations this series is rated as unsuitable for cultivated crops 
but suitable for hay crops. 
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Soils Developed on Medium-textured Fluvial Deposits 
The medium-textured fluvial deposits range in geological age from the old 

at the highest elevations to the Young recent deposits. The well-drained soils on 
these deposits are the Gros Cap, Liard, Nahanni and Petitot series. The imperfectly 
drained soils are the Birch and Manners series, the poorly drained soils are the 
Betalamea and Blackstone River series. 

Gros Cap Series 
The Gros Cap soi1 series covers 45,100 acres in the area of Fort Simpson and 

between Fort Liard and Flett Rapids. It has developed on calcareous stone-free 
loam over clay loam found on old terraces higher than 75 feet. It belongs to the 
Orthic Gray Wooded subgroup. The soi1 has 2 inches of organic litter (L-H) over 
7 inches of brownish platy loam (Ae), over brown blocky silty clay (Bt), over 
grayish-brown calcareous silty clay loam (Ck). Loam is the only soi1 type. 

The vegetation is mainly aspen (4 to 8 inches diameter), white spruce, black 
poplar (4 to 6 inches diameter), birch, alder, willow, highbush cranberry, bunch- 
berry, buffalo berry, rose and raspberry. The mature forest is rather dense. The 
second growth on recently burned areas is small and very dense. 

Gros Cap series has mainly level and gently sloping topography although some 
moderately sloping land does occur. The soils are permeable throughout their 
profiles and are well drained. 

A profile sampled near Gros Cap at the mouth of the Liard River is described 
as follows: 

Horizorz 
L 
F-H 
Aeh 

DPpth 
illclles 

2Vz-2 
2-O 
o-2 

Ae 2-9 

Bt 9- 16 

Ck 16-24 

Litter of leaves and twigs 
Dark-brown matted semidecomposed litter; pH 6.1. 
Brown (IOYR 413 m. 5/3 d) loam: weak, fine, granular: 
friable: pH 6.0; boundary gradua1 to distinct and smooth. 
Yellowish-brown (IOYR 514 m. 7/2.5 d) loam; weak. me- 
dium to fine, platy; friable; pH 6.0: boundary abrupt and 
smooth to wavy. 
Olive-brown (2.5Y 4/4 m, IOYR 6/3.5 d) silty clay to 
silty clay loam; moderate, fine to medium. blocky; slightly 
plastic; pH 6.3; boundary abrupt and smooth. 
Dark grayish brown (2.5Y 4/2 m, 5/2 d) silt loam to clay 
loam; stratified; calcareous; pH 8.2. 

The horizons range in thickness as follows: Aeh 0 to 3 inches, Ae 5 to 10 
inches, Bt 6 to 10 inches. 

Another profile sampled on the trail to Fisherman Lake near Fort Liard is 
described as follows: 

Horizm 
L 
H 

Aeh 

Ael 

Deptll 
Illches 

31/2-o 
3-o 

o-3 

3- 10 

Undecomposed litter of leaves and twigs. 
Very dark gray (IOYR 3/1) well-decomposed organic 
material; pH 6.0. 
Grayish-brown (IOYR 4.5/2 d) loam; granular; friable; 
pH 6.0; boundary abrupt and smooth. 
Light-gray (10 YR 7/2 d) loam, compound weak granular 
and weak platy; pH 5.5. 
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Horitorl 
Ae2 

BA 

Bt 

BC 

Ck 

Depth 
Inctles 
lO- 1.5 

IS- 17 

17-21 

21- 28 

28 - 40 

Light-gray and yellowish-brown (IOYR 6/1 and 5/4 d) 
loam: very friable; strong, medium. platy; each plate 
grayish on top and brownish on bottom; pH 5.8. 
Dark grayish brown (2SY 413 m. 612 d) clay loam; 
compound moderate, coarse, platy and moderate. fine, 
blocky; firm: a few pebbles; pH 5.3: boundary gradua1 
and smooth. 
Very dark grayish brown (IOYR 3/2 m, 5/2 d) silty clay; 
friable to firm; compound weak. medium, prismatic and 
moderate, medium, blocky; pH 5.9; boundary gradua1 
and smooth. 
Silty clay loam colored as above; bedded to amorphous; 
noncalcareous; pH 6.3. 
Very dark grayish brown (10YR 3/2) with streaks and 
layers of brown (10YR 513 m) more calcareous sihy clay 
loam; friable; pH 7.7. 

This solum is much thicker than the average for the area. The pebbles present 
in the BA are inferred to mark the contact between the Upper loamy and lower 
clayey deposits. The cation exchange analyses (Table 6) show that the second 
profile is more strongly weathered than the first, but the two profiles are similar in 
nutrient elements. 

The Gros Cap series is associated with the Kotaneelee series, its poorly drained 
catenary member, and with the Poplar series, in the Fort Simpson area. In the Fort 
Liard area, the Gros Cap series is associated with the Petitot, Betalamea and Flett 
soi1 series. 

Suitability for Agriculture 
The only agricultural development on this series is at the Experimental Farm 

plots on the airport road. Experimental work was begun in 1963 (Figure 13) and 
it is still impossible to estimate the productivity of this series. The chemical analyses 
show it is low in nitrogen, easily soluble phosphorus and organic matter. It is 
expected that trop yields would be increased by moderate applications of nitro- 
genous and phosphatic fertilizer. The soi1 moisture-holding capacity is favorable. 
This series is rated as good for agricultural development. 

Liard Series 
The Liard soi1 series covers 75,900 acres mainly between the southwestern 

end of the surveyed area and Nahanni Butte, with additional small areas in the 
Fort Simpson locale. The soils are Organo Regosols and have 3 to 4 inches of 
organic and Woody litter (L-H) over stratified calcareous loam or fine sandy loam 
that contains layers of black humus and Woody material. These soils are found on 
Young terraces that are less than 40 feet above the river. 

Loam and fine sandy Ioam are the only soi1 types. 
The vegetation is mainly white spruce, aspen, black poplar, birch, highbush 

cranberry, rose and horsetail. 
Tbe soi1 topography is level and irregularly gently sloping. There are numerous 

abandoned channels and oxbows arranged in a scalloped or striped pattern that 
shows clearly in aerial photographs. The soils are permeable and well drained. 

A profile sampled on the large island south of the Fort Simpson airport is 
described as follows: 
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Horizon 

L-H 

C 

Ck 

4-o 

o-4 

4 - 24 

Living moss roots and Woody debris: very dark gray 
(IOYR 3/1 d); pH 4.5. 
Dark grayish brown (2.5Y 4/2 m, 1OYR 4/2 d) fine sandy 
loam; weakly stratified to amorphous; a few fine faint 
yellowish brown mottles; friable; noncalcareous; pH 6.6. 
Dark grayish brown fine sandy loam; stratified; moder- 
ately calcareous: contains black humus layers; pH 8.1. 

In places the L-H horizon is calcareous and coated with sediment, in others 
it is either absent or completely buried. Occasionally the texture of the soi1 may be 
as fine as clay loam. Usually the soi1 has a sequence of black, Woody, organic 
layers or patches, and loamy minera1 strata. 

The Liard soi1 series is coarser in texture than the Little Buffalo and Slave soi1 
series mapped in the Slave River Lowland (6) and has developed on sediments 
derived from a different source. 

The Liard soi1 series is associated with the Birch, its imperfectly drained 
catenary associate, with Flett, Nahanni, Blackstone River and Matou soi1 series 
and with sloughs. 

Boreholes drilled on Fort Simpson Island (14) showed a gravelly substratum 
at depths from 20 to 30 feet below the surface. Permafrost was encountered in 20 
out of 30 boreholes at depths ranging from 3.5 to 18 feet. 

Analyses of water samples (2) taken from Wells on Fort Simpson Island show 
that some of the waters are too saline and too hard to drink, whereas others 
are good. 

Suitability for Agriculture 
Fort Simpson was first settled in 1804 (15). Although gardening undoubtedly 

was practiced by these settlers, the earliest report was in 1848 (3, pp. 219-220). 
The early gardens were at the present site of Fort Simpson on Liard loam. 

The chemical analyses (Table 6) show that the soils are very well supplied 
with organic matter and nitrogen but poorly supplied with soluble phosphorus. The 
status of potassium is unknown but is considered to be adequate. Field crops, forages 
and vegetables cari be grown. Yields of cereal crops under different treatments are 
reported in Table 10. 

The soils are well drained, permeable, of moderately good moisture-holding 
capacity, and friable. Since these soils are found on terraces higher than 12 to 15 
feet above the river level they are flooded only infrequently and then only for short 
periods during the spring breakup. These soils are rated as very good for agri- 
cultural development. 

Nahanni Series 
The Nahanni soi1 series covers about 58,900 acres in the area mainly between 

the Netla and Birch Rivers. The soils have developed on calcareous loam alluvium 
deposited mainly by the South Nahanni River, which carries the alluvium from 
deep within the Franklin Range. The soils belong to the Orthic Regosol subgroup. 
They have a thin organic surface litter over dark gray calcareous loam. 

Loam is the only soi1 type. 
The vegetation, where unburned, is rather dense and is mainly large black 

poplar (12 inches or more in diameter), white spruce of similar size, aspen, rose, 
red osier dogwood and horsetail. Under ta11 trees the undercover usually consists 
mainly of horsetail. 
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FIGURE 7.-Recent alluvial terraces of the Liard River near Nahanni Butte. The black 
poplar and white spruce forest is dense. 

The soi1 topography is level and irregularly gently sloping. There are numerous 
abandoned channels and oxbows arranged in a scalloped or striped pattern that 
shows clearly in aerial photographs. The soils are permeable and well drained. 

A profile sampled on the bank of the South Nahanni River upstream from the 
village is described as follows: 

Horizon 
Ck 

Deprh 
Inches 
O-60 Very dark gray (5Y 3/1 m, 4.5/1 d) loam; strongly cal- 

careous; friable; stratified with IA-inch streaks of wood 
and organic material; pH 8.1. 

There may be a thin litter of leaves and twigs on the surface. 

The Nahanni series grades into the Liard series as the content of organic matter 
increases beyond 5 or 7 percent. The Nahanni series is associated with the Black- 
stone River, Flett and Matou series and with sloughs. 

The chemical analyses (Table 6) show that the Nahanni soi1 series has much 
lower organic matter and nitrogen contents than the Liard soi1 series. 

Suitability for Agriculture 
There is no agriculture on these soils other than gardening at Nahanni Butte 

(Figure 14). The soils are moderately well supplied with organic matter and 
nitrogen, but are low in phosphorus. Yield increases would result from the use of 
a nitrogenous and phosphatic fertilizer. Cultivated and forage crops could be grown 
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on this series since it is well drained and friable and has fair moisture-holding 
capacity. It is no more liable to flood than the Liard series. It is rated as good 
arable land. 

FIGURE 8. -Nahanni loam is an Orthic Regosol developed on modern alluvial terraces 
that are less than 40 feet above the river level. 

Peritot Series 
The Petitot series covers 251,700 acres. It occurs mainly between the 60” 

parallel and Flett Rapids, with smaller areas between Nahanni Butte and the Birch 
River, on old terraces higher than 75 feet above the river. It has developed on 
stone-free calcareous loamy alluvium underlaid by clayey alluvium. It belongs to 
the Orthic Brown Wooded subgroup. The soils have an organic surface layer (L-H) 
over brown loam (Bm), over calcareous loam or fine sandy loam (Ck), over clay 
(IIC). Loam is the only soi1 type. 
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The vegetation in unburned areas is mainly large white spruce (Figure 9) and 
aspen with occasional alder and willow; the ground caver is buffalo berry, cran- 
berry, rose, bunchberry and moss. In recently burned areas the vegetation is mainly 
aspen and alder. 

FIGURE 9. - White spruce - aider forest on the British Columbia - Northwest Territories 
border. The soi1 is Petitot loam. 

The topography is mostly irregularly moderately and strongly sloping (129,400 
acres) although very strongly sloping areas (39,200 acres) occur adjacent to the 
eroded riverbanks. In addition, gently sloping land covers 83,100 acres. The soils 
are permeable and well drained. 

A profile that was sampled just north of Big Island Creek near the 60” parallel 
is described as follows: 
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Horizon 
L 
F 
Bml 

Bm2 

Ckl 

Ck2 

IICk 

Depth 
Inches 

S-3 
3-o 
o-1 

1- 14 

14-19 

19-36 

36 + 

Moss roots, leaves and twigs. 
Moderately decomposed litter; pH 5.5. 
Dark-brown (7SYR 4/4 m, 10YR .5/3-6/4 d) loam; fri- 
able; weak, fine, granular; pH 5.1; boundary abrupt and 
smooth. 
Brown (10YR 4/3 m, 6/3 d) loam; friable; weak, fine, 
granular; pH 5.8; boundary diffuse and smooth. 
Dark grayish brown (2.5Y 4/2 m, 6/2 d) fine sandy loam; 
stratified; friable; weakly calcareous; pH 7.6; boundary 
diffuse and smooth. 
Dark grayish brown loam; stratified; friable; calcareous; 
pH 7.7. 
Dark grayish brown clay; stratified; calcareous. 

The L-F horizons usually are about 3 inches but may be 6 inches thick. A thin 
Ah horizon and a thin Ae horizon, each up to 1/2 inch thick, may be present. The 
Bml horizon ranges from 1 to 4 inch in thickness and the Bm2 from 9 to 15 inches. 
There may be layers of sandy loam in the Upper portion of the C horizon. The IICk 
horizon ranges in depth from 17 to 48 inches. Occasionally the lower Bm2 horizon 
and the C horizon may have a few, fine, distinct olive-brown mottles. 

The Petitot series is associated with the Gros Cap and Betalamea series. 

Suitability for Agriculture 
There is no agricultural development on these soils. The chemical analyses 

(Table 6) show that these soils are low in plant nutrients. They have a fair to good 
moisture-holding capacity, are well drained, permeable and free of stones. The low 
nutrient level should be correctable with moderate applications of fertilizers. The 
soi1 areas with gentle slopes (83,100 acres) are rated as fair arable land, those with 
moderate to strong slopes (129,400 acres) ‘are poor arable land, and those with 
very strong slopes (39,200 acres) are nonarable land. The land suitable for cultiva- 
tion may be capable of producing cereals, vegetables and forages. 

Birch Series 
The Birch soi1 series covers only about 900 acres, chiefly on Fort Simpson 

Island. It has developed on calcareous loam alluvium. This series belongs to the 
Gleyed Organo Regosol subgroup. The soils have a surface organic litter (F-H) 
over brown calcareous loam containing streaks of organic matter and wood, over 
mottled loam. 

Loam is the only soi1 type. 
The vegetation is mainly poplar, aspen, alder, birch, small spruce seedlings 

and horsetail. 
The topography is level. The soils occur in numerous abandoned channels and 

oxbows and are commonly surrounded by well-drained soils at a slightly higher 
level. The soils are permeable but imperfectly drained because of the influence of 
a high water table. They often pond during the spring runoff. 

A profile sampled near the radio towers at Fort Simpson is described as 
follows: 
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Horizon 
F-H 

Cl 

C2 

Depth 
IncItes 
3-o 

o- 13 

13-24 

A moderately to well-decomposed litter of leaves and 
wood. 
Very dark brown (IOYR 2/2 m) loam; moderate, fine, 
granular; friable; streaks of organic material and wood; 
calcareous. 
Olive-brown (2.5Y 4/4 m) loam; yellowish-brown mottles 
(IOYR 5/6) are few fine and faint; contains wood; cal- 
careous. 

This soi1 is the imperfectly drained member of the Liard catena and is asso- 
ciated with it. 

Suitability for Agriculture 
Some of these soils have recently been farmed at the Experimental Farm. The 

soils were not analyzed but their fertility is judged to be the same as that of the 
Liard soi1 series. They are somewhat slower to warm up in the spring and spring 
seeding operations may be delayed by wetness or flooding unless there is artificial 
drainage. In dry years this series may yield better than the Liard series. It is rated 
as fair to poor arable land. 

Manners Series 
The Manners soi1 series covers about 3,800 acres on the sloping terraces that 

are near the mouth of the Liard River. The soils have developed on calcareous 
stone-free loam alluvium that contains much organic matter and wood. The soils 
belong to the Subarctic Peaty Organo Regosol subgroup. They have a surface 
organic layer (L-H) over grayish-brown loam rich in organic material (Ck) that is 
frozen below a depth of 1 foot. 

Loam is the only soi1 type. 
The vegetation is mainly white spruce, black spruce, poplar, alder, moss, 

bunchberry, horsetail, buffalo berry and rose. The aspect usually is northeasterly. 
The topography is gently to moderately sloping; in some localities the micro- 

topography is very rough. The soils are impermeable because of the permafrost 
and much seepage passes over the surface of the Cz horizon. The soils are imper- 
fectly drained but are free of mottling. 

A profile that was sampled near the riverbank north of the airport is described 
as follows: 

Horizon 
L 
F 

Ck 

Ckz 

Depth 
Inches 
7-6 
6-O 

O-10 

10-20 

Undecomposed litter. 
Black (IOYR 3/1 d) disintegrated peat, noncalcareous; 
pH 7.2. 
Dark grayish brown (10YR 4/2 m, 5/2 d) loam; amor- 
phous; nonplastic, slightly sticky; strongly calcareous; 
pH 8.0. 
Dark-gray (IOYR 4/1 m, 5/1 d) loam; strongly cal- 
careous; pH 7.7; frozen. 

In some localities this soi1 grades into Matou peat. 

Suitability for Agriculture 
The undesirable combination of rough microtopography, seepage and prob- 

ability of subsidence on thawing make these soils unsuitable for cultivation. 
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Betalamea Series 
The Betalamea soi1 series covers about 80,400 acres in the surveyed area. It 

occurs mainly between the 60” parallel and Flett Rapids, with smaller areas between 
Nahanni Butte and the Birch River, on old terraces higher than 75 feet above the 
river. The series has developed on stone-free calcareous loamy alluvium underlaid 
by clayey alluvium. It belongs to the Peaty Rego Humic Gleysol subgroup. These 
soils have a peaty surface organic layer (L-F) over dark gray, organic-rich loam 
(Ah), over mottled gray calcareous clay loam (IICg). 

Loam is the only soi1 type. 
The vegetation in unburned areas is mainly large spruce and aspen, birch, 

horsetail, highbush cranberry and rose. In recently burned areas the vegetation 
is mainly alder and aspen. 

The soils occur in depressional areas in the landscape and have level topo- 
graphy. They are permeable but poorly drained, and probably are ponded for long 
periods in the spring. 

A profile that was sampled near the British Columbia-Northwest Territories 
border east of the Liard River is described as follows: 

DCpfll 
HUri,Ull Irlclles 

L 8-7 Litter of leaves, twigs and roots. 
F 7-o Black (IOYR 2/1 m, 3/1 d) disintegrated peat; granuiar; 

pH 6.6. 
Ah1 O-8 Very dark gray (10YR 3/1 m, 4/ 1 d) loam; strong. 

medium. granular; nonplastic, nonsticky; pH 6.9; bound- 
ary diffuse and wavy. 

Ah2 8-12 Dark grayish brown (2SY 4/2 m, 5/2 d) loam; slightly 
plastic and sticky; weak, very fine, granular; noncalcar- 
cous; pH 7.4, boundary diffuse and wavy. 

IICg 12-23 Gray (5Y 5/1 m, 6/1 d) clay loam; common, fine. prom- 
inent olive mottles; stratified; plastic and sticky; noncal- 
careous; pH 7.4; boundary gradua1 and smooth. 

IIICkg 23 - 32 Gray loam; mottled; calcareous; pH 8.1. 

This series is associated with the Petitot and Gros Cap soi1 series. 

Suitability for Agriculture 
There is no agriculture on these soils at present. The chemical analyses 

(Table 6) show that the Ah1 horizon is well supplied with organic matter and nitro- 
gen. Al1 of the minera1 horizons are low in easily soluble phosphorus. If cultivated, 
the surface peat layer should be mixed with the minera1 soi1 and phosphatic fertilizer 
applied. Since these soils are poorly drained and slow to warm up in the spring 
they are not suitable for cultivated crops but are suitable for forage crops. 

!‘ 
Blackstone River Series 

The Blackstone River soi1 series covers about 40,500 acres in the area between 
Flett Rapids and Birch River. It has developed on stone-free calcareous loam 
alluvium deposited on terraces that are less than 75 feet above the river level. The 
series belongs to the Peaty Rego Gleysol subgroup. The surface layer (L-H) is 
thick and peaty over grayish-brown calcareous loam (Ckg) that is low in organic 
matter. 

Loam is the only soi1 type. 
The vegetation is mainly willow, alder, rose, horsetail, fireweed and grass. 
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The soils occur in narrow meander channels and on gentle slopes. The loam 
is permeable, but the soils are poorly drained and wet for a large part of the 
growing season. 

A profile sampled east of the Blackstone River is described as follows: 

Horizon 
L 
F 

Hl 

H2 

Ckg 

Dcpth 
Illches 
11-9 

9-6 

6-5 

5-O 

O-15 

Litter of leaves and twigs. 
Black (IOYR 2/1) fibrous organic material; slightly de- 
composed. 
Very dark gray (IOYR 3/1 m, d) muck; noncalcareous; 
pH 7.0. 
Very dark gray muck; friable; moderate, fine, granular; 
noncalcareous; pH 7.2. 
Dark grayish brown (2.5Y 4.5/2 m, d) loam; stratified; 
friable; faintly mottled; calcareous; pH 7.7. 

The surface organic layers may be as thin as 7 inches in some localities. These 
soils grade into the Matou series when the peat is thicker than 12 inches. This 
series is associated with the Liard, Nahanni, Matou and Grainger soi1 series. 

Suitability for Agriculture 
There is no agriculture on these soils now. The chemical analyses (Table 6) 

show that the peat and muck horizons have the best supply of easily soluble phos- 
phorus of any soils in the area and are also well supplied with nitrogen. The poor 
soi1 drainage, coldness in the spring, and greater-than-average danger ‘of frost make 
these soils unsuitable for cultivated crops but satisfactory for the production of hay. 
If they were adequately drained they might produce fair yields of cultivated crops. 

Soils Developed On Fine-textured Fluvial Deposits 
The fine-textured. fluvial deposits range from the geologically medium-aged 

deposits on terraces between 75 and 40 feet to the Young deposits on terraces lower 
than 40 feet above the river level. The well-drained soils on these deposits are the 
Berens, Netla, Poplar and Swan Point series; the poorly drained ones are the Flett 
and Kotaneelee series. 

Berens Series 
The Berens soi1 series covers 1,500 acres along the northeastern bank of the 

Mackenzie River. The terraces on which it is found are less than 40 feet high. 
The parent material is calcareous stone-free loam alluvium, which is underlaid by 
stony gravelly clay loam glacial till at a depth of about 4 feet or more. The series 
belongs to the Orthic Brown Wooded subgroup. It has an organic surface layer 
(L-H) over brown silty clay loam (Bm), over grayish-brown calcareous loam. 

Silty clay loam is the only soi1 type. ,c. 
The vegetation is mainly aspen, white spruce, buffalo berry and willow. The 

caver is fairly dense. The topography is very gently sloping or level. The soils are 
permeable and well drained. 

A profile that was sampled near the bank of the Mackenzie River opposite thc 
Martin River is described as follows: 
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Horizon 
F 
H 
Bml 

Bm2 

Ck 

Depi 
Inches 

3%-l 
1-o 
O-8 

8- 16 

16 + 

Dark-brown semidecomposed litter. 
Black humus. 
Brown (7.5YR 4/4 m, 1OYR 5/3 d) silty clay loam; mod- 
erate, fine, granular; friable; pH 5.3; boundary smooth, 
distinct. 
Dark yellowish brown (IOYR 4/4 m, 4/3 d) silty clay 
loam; moderate, very fine, granular changing to stratified; 
friable; pH 5.9; boundary smooth, abrupt. 
Dark grayish brown (2.5Y 4/2 m, 5/2 d) loam; friable: 
stratified; very calcareous; pH 8.2; occasional pebble. 

In places there may be a gray (IOYR 5/ 1) Ae horizon as thick as 1 inch. 
The Berens series grades into the Harris series. 

FIGURE lO.-The Orthic Brown Wooded Berens series is developed on alluvium (above the 
dashed line) over stony gravelly clay loam glacial till. 

Suitability for Agriculture 
There is no agriculture on these soils now. The chemical analyses (Table 6) 

show that the soils are low in nitrogen, phosphorus, organic matter and exchange- 
able potassium. These deficiencies could be corrected by moderate applications of 
a complete fertilizer. Since the soils are well drained, permeable and have a good 
moisture-holding capacity, they are rated as good arable land. Furthermore, they 
are adjacent to the river and easily accessible. They should be suitable for general 
farm crops. 
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Netln Series 
The Netla soi1 series covers 52,400 acres in the area between Birch River 

and Blue Bill Creek. The stone-free parent material is calcareous, stratified silty 
clay loam found on terraces from 40 to 75 feet above the river. The soils usually 
are Orthic Brown Wooded, but in places may be Degraded Brown Wooded. They 
have a thin organic surface layer (L-F) over a thin dark-gray organic-minera1 (Ah) 
horizon, over a brown (Bm) clay loam, over grayish silty clay loam (Ck) parent 
material. 

Clay loam and silty clay loam are the only soi1 types. 
The second growth vegetation after a forest fire is mainly aspen, birch, aider. 

small spruce, highbush cranberry, red osier dogwood, rose and bunchberry among 
many windfallen trees (See Figure 4). The caver usually is moderately dense and 
burned-over areas are very difficult to traverse. 

The topography is level. There are occasional abandoned channels in this soi1 
area, which show clearly on aerial photographs. The soils are permeable and 
well drained. 

A profile sampled west of the mouth of the Netla River is described as follows: 

Horiiorz 
L 
F 

Drpth 
I11ci1cs 
2-1 
1-O 

Ah o-2 

Bm 2-9 

Ckl 9- 14 

Ck2 14-26 

Litter of leaves and twigs. 
Partly decomposed organic litter containing many white 
mycelia. 
Very dark gray (IOYR 3/1 d) organic matter with white 
mycelia and light-brown sand in intimate mixture; pH 
5.6. 
Dark-brown to brown (7SYR 4/4- LOYR .5/3 d) clay 
loam; friable; strong, medium, granular grading with 
depth to stratified; pH 6.6; boundary gradua], smooth. 
Dark grayish brown (2.5Y 4/2 m, 5/2 d) clay loam to 
silty clay loam; friable; calcareous; pH 7.8. 
Dark grayish brown silty clay loam; finely stratified; soft; 
a few dark streaks of organic matter or charcoal; very 
calcareous; pH 8.3. 

The Ah horizon was formed by cliff-blown Sand being deposited into the 
organic surface layer. It is absent in localities away from the riverbank. 

Another profile, belonging to the Degraded Brown Wooded subgroup and 
sampled north of the Shell Oil site, is described as follows: 

Horizo~z 
L-H 

Bm 

Btj 

Ck 

Depth 
IIlcllrs 
2-o 

o-4 

4-9 

9-24 

Black (IOYR 2/1 m, d) litter and humus; some charcoal; 
pH 6.4. 
Pale-brown (IOYR 6/3 d) silty clay loam; soft to friable; 
moderate, fine, platy; pH 6.2; boundary abrupt, smooth. 
Brown (IOYR 4/3 m) silty clay loam to silty clay; com- 
Pound very weak, medium, blocky and strong, medium. 
granular; compound friable and firm; noncalcareous; pH 
7.4; boundary abrupt and smooth. 
Olive-gray (5Y 4/2 m, 6/2 d) silty clay loam; stratified; 
very calcareous; pH 8.0. 

The chemical analyses (Table 6) show that these two profiles are similar in 
most respects, although the Bm horizon of the latter profile is slightly more acidic 
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and slightly more unsaturated than that in the former. The free iron content of the 
Btj horizon is related perhaps to weathering as well as to the clay content. 

The Netla series resembles the Poplar series. 

Suitability for Agr-icrrhre 
There is no agriculture on these soils now. The soils are low in plant nutrients, 

but a complete fertilizer could correct this condition. The physical characteristics 
of the soils are favorable for agriculture. They are rated as good arable soils. 

Poplur Series 
The Poplar soi1 series covers about 125,600 acres in the area between the 

Birch River and Fort Simpson. The stone-free parent material is calcareous silty 
clay loam and loam alluvium. These soils belong to the Orthic Brown Wooded 
subgroup, and have a thin organic surface layer (L-F) over a brown silty clay loam 
or loam (Bm), over grayish calcareous parent material (Ck). 

Loam and silty clay loam are the only soi1 types. 
The vegetation is mainly aspen. white spruce, aider, birch, black poplar, rose, 

fireweed and moss. The tree caver is quite dense except in recently burned areas 
where there are many fallen trees. The cost of clearing the land is discussed under 
land clearing. 

The topography is level and irregularly gently sloping. The soils are permeable 
and well drained. 

A profile that was sampled adjacent to the Experimental Farm plots on the 
airport road is described as follows: 

Horirorl 
L-F 
Bm 

Bf 

Cli 

Deptlr 
Ilr<~lre.\ 

2-o 
o-7 

7- 14 

14-20 

Litter of leaves, twigs and wood. 
Brown (7.5YR .5/4 m) loam: very weak, very fine. blocky; 
friable; pH 5.5; boundary clear and smooth. 
Ycllowish-brown (IOYR 5/4 m) loam; weak. fine, gran- 
ular; friable; pH 6.0; boundary abrupt and smooth. 
Grayish-brown (2SY 4.5/2 m) loam; stratified: friable; 
very strongly calcarcous; pH 7.8. 

In some localities the B horizons are silty clay loam and the C horizon grades 
into interbedded silty clay loam and fine sandy loam in equal proportions. Below 
a depth of 36 inches there may be layers of sandy loam. 

In places the soils are Degraded Brown Wooded and have 2 to 3 inches of a 
grayish Ae horizon, over 1 to 2 inches of a Btj horizon with weak blocky structure 
in which weak discontinuous clay skins may be found. These soils represent a 
stage of soi1 degradation, or weathering, transitional from the Poplar to the Gros 
Cap series. 

The Poplar series resembles the Netla series. The management practices being 
worked out on the basis of experiments conducted at the Experimental Farm plots 
on Poplar soils Will be valid for the Netla soils. 

Poplar soils are usually associated with the Gros Cap, Flett, Blackstone River 
and Matou series. and with the Martin River and Antoine series in areas near the 
duned land. 

Suitability for Agriculture 
The only agricultural development on these soils is at the Experimental Farm 

plots. Various crops were planted in 1963 (see Table 10). These results were 
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obtained on newly broken land and it is not yet possible to rate the productivity 
of these soils or formulate firm management recommendations. They are rated 
as good arable land and should be suitable for general farm crops. 

Swan Point Series 
The Swan Point soi1 series covers about 11,900 acres in the locality of the 

Netla River. It is developed on alluvial silty clay on terraces more than 40 feet 
high. It belongs to the Dark Gray Wooded subgroup and has a thin dark-gray 
surface organic-minera1 horizon (Ahe), over grayish platy clay loam (Ae), over 
dark-brown blocky clay (Bt), over dark brown silty clay (C). 

Loam is the only soi1 type. 
The vegetation is aspen, small white spruce, birch, raspberry, highbush cran- 

berry and bunchberry. The caver is dense. 
The topography is level. There are occasional abandoned channels in these 

areas. The soils are moderately permeable and well drained. 
A profile sampled on the Liard riverbank 5 miles south of the mouth of the 

South Nahanni River is described as follows: 

Horizon 
H 

Deptlr 
Inclues 

1% -0 

Ahe O-2% 

Ae 2%-S 

Btl 5-8 

Bt2 8- 1.5 

BC 

C 

15-25 

25 - 36 

Very dark gray (IOYR 3/1 d) well-decomposed organic 
material containing many brown and gray sand grains; 
pH 5.9. 
Black to very dark gray (10YR 2/1 - 3/1 d) loam; weak, 
very fine, granular; soft to friable; pH 5.8; boundary 
abrupt, smooth. 
Gray (IOYR 5.5/1 d) clay loam; moderate, fine and very 
fine, platy; friable to firm; pH 5.6; boundary abrupt, 
smooth. 
Very dark brown (1OYR 2/2 d, 4/2 crushed) clay; strong 
to moderate, medium and fine, blocky; firm; pH 5.8; 
boundary abrupt, smooth. 
Very dark grayish brown (IOYR 3/2 m, 5/2 d) clay; waxy 
luster when tut; compound strong, medium, prismatic 
and strong, very coarse, blocky; compound very firm and 
extremely firm consistence; pH 5.4; boundary diffuse. 
smooth. 
Very dark grayish brown (IOYR 3/2 m, 2.5Y 5/2 d) clay; 
strong, coarse and moderate, fine blocky; very firm; pH 
5.3; boundary gradua1 and smooth. 
Very dark grayish brown silty clay; stratified; compound 
weak, medium pseudoprismatic and weak, coarse, pseudo- 
blocky on a dry face; firm and hard; noncalcareous to a 
depth of 6 feet; pH 5.6. 

The Ae horizon ranges from 2 to 6 inches in thickness, the BC horizon from 
7 to 10 inches. 

The Swan Point series is associated with the Netla and Flett series. 

Suitability for Agriculture 
There is no agriculture on these soils. The chemical analyses (Table 6) show 

that the soils are somewhat low in nitrogen but well supplied with soluble phos- 
phorus, total phosphorus and exchangeable potassium in the surface minera1 hori- 



FICURI II. - 5\v,111 Point chy I<I;~I, ii Ihik G~uy Woodetl, ,\ develqctl 01, .IIIu\I,II ICII<ICC> 
40 to 75 tect nhovc thc I,!‘c, levcl. l-he knifc I<, nt a tlcpth <rt IX Inchc\ 

zons. If cultivated. such soils should receivc modcratc application\ of a fcrtilizer 
such as 1 I-48-0, and cultivation should be confincd to thc uppcr 6 inchcs of mincral 
soil. Thcy are ratcd as fair arable soils. Thcy may bc capable of growing ccreal\ 
and forages. except that thc production of alfalfa may rcquirc applications of lime. 

Flett Series 
The Flctt soil serics covers about 97.600 acres. It occurs mainly in the arca 

betwcen Flett Rapids and Rirch River. The stonc-fret parent matcrial i\ stratificd 
silty clay or silty clay loam that may bc found on all terrace Ievels. The series 
belongs to the Rcgo Humic Glcysol subgroup. The soils havc a thin organic surface 
litter (L-H) over a dark-gray minera]-organic horizon (Ah) over mottled, dull- 
colorcd parent material (Cg). 

The vegetation usually is willow, black poplar and aspen, but in meadow arcas \ 
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the vegetation is mainly sedge, columbine and mint with an occasional clump 
of willow. 

Clay loam and silty clay loam are the soi1 types. 
The topography is level. These soi1 areas are surrounded by higher areas on 

which better-drained soils occur. The shape of the soi1 areas is variable and includes 
the depressional abandoned channels with sinuous or scalloped pattern as well as 
the depressions of irregular or random shape. Usually these areas are small in 
extent or narrow in width. The soils are permeable but poorly drained. 

A profile that was sampled about 2 miles upstream from the Netla River is 
described as follows: 

Horizon 

L 
H 

Dcprh 
Inches 

3-2 

2-o 

Ah o-7 

021 7-20 

w 20 - 30 

‘W 30-42 

Stems of sedge plants. 
Dark reddish brown (5YR 3/2 m. IOYR 3/1 d) well- 
decomposed organic material; pH 5.5; boundary clear and 
smooth. 
Very dark gray (5Y 3/ 1 m, 611 d) clay loam; moderate, 
fine, granular; firm and moderately plastic; pH 5.2; 
boundary diffuse and smooth. 
Very dark gray silty clay; brown (1OYR 4/3) mottles are 
few, fine and faint; pH 5.3; boundary gradua1 and smooth. 
Very dark grayish brown (2.5Y 3/2 m, 6/1 d) stratified 
silty clay loam; yellowish-brown mottles are few, fine 
and faint; slightly plastic; pH 5.9; boundary abrupt, 
smooth. 
Very dark grayish brown silty clay loam like horizon 
above; moderately calcareous. 

The surface texture may be silty clay loam. Where the Ah horizon is thinner 
than about 2 inches the soi1 resembles the Kotaneelee series. The Flett series grades 
into Matou peat. 

The Flett series has developed on fine-textured material, which may be found 
in depressional areas on any of the terrace levels. For this reason the Flett series 
is associated with many of the medium- and fine-textured soils in the area. These 
are as follows: Nahanni, Liard, Gros Cap, Poplar, Swan Point, Netla, Petitot, 
Grainger series and sloughs. 

Suitability for Agriculture 
There is no agriculture on the Flett soils now. Although the Ah horizons are 

high in nutrient level, the soils are poorly drained, cold and slow to warm up in 
the spring. They are not suited to cultivated crops unless artificially drained, but 
are suited to the production of hay crops. 

Kotaneelee Series 
The Kotaneelee soi1 series covers about 2,100 acres in the Fort Simpson 

locality. It has developed on stratified silty clay loam. The series belongs to the 
Rego Gleysol subgroup and has a very thin mineral-organic (Ah) horizon, over 
mottled dark gray parent material (Cg). 

Silty clay loam is the only soi1 type. 
The vegetation is mainly alder, willow and aspen, with highbush cranberry and 

horsetail. 
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The topography is level. These soils occupy depressions in terraces. Each 
area is usually small and irregular in outline. The soils are permeable but poorly 
drained. The water table is near the surface during much of the growing season. 

A profile that was sampled on the old winter road to Fort Nelson is described 
as follows: 

DPJ)111 
Irlches 

2-o 

o-2 

2-8 

8 - 40 

Black (IOYR 2/ 1 m, 3/ 1 d) moderately decomposed litter; 
pH 6.7. 
Black (IOYR 2/1 m. 4/1 d) loam; moderate, medium, 
granular: friable; pH 7.2; noncalcareous; boundary wavy, 
distinct. 
Dark-gray (IOYR 4/1 m. 2SY 5/2 d) silty clay loam; 
yellowish-brown (10YR .5/4) mottles are many. medium 
and distinct; weak, medium. granular to stratified; slightly 
plastic: noncalcareous; pH 7.3. 
Gray (IOYR 5/1 m, d) silty clay loam; yellowish-brown 
mottles are common, fine and distinct: stratified; non- 
calcareous; pH 7.2. 

The Ah horizon ranges from 1 to 3 inches in thickness. The depth to the Cg2 
horizon ranges from 5 to 8 inches. 

This series is associated with Gros Cap series. It grades into Matou peat. 

Suitability for Agriculture 
There is no agriculture on these soils now. The chemical analyses (Table 6) 

show that the soils are low in fertility, and probably are slow to warm up in the 
spring. They are unsuitable for the production of cultivated crops and are best 
suited to growing hay. 

Soils Developed on Organic Deposits 
The organic deposits are found at a11 elevations in the area. The nature of the 

peat depends on the pattern of the surrounding land, the amount of runoff it con- 
tributes to the peat and the age of the peat deposit. The two peat soils are the 
Grainger and Matou series. 

Grainger Series 
The Grainger series covers about 269,500 acres distributed throughout the 

area. The peat is reddish brown, poorly decomposed and usually frozen below a 
depth of about 18 inches. It belongs to the Organic order. 

The vegetation is mainly moss. Other vegetation includes Labrador tea, cloud- 
berry, various lichens and scattered black spruce, birch, tamarack and jackpine. 

The topography is mainly level, but in places the peat has grown high enough 
to develop a gentle slope. The microtopography usually is very rough, with peat 
hummocks as much as 2 feet higher than the troughs. The troughs sometimes are 
filled with water, but often there is little water visible in the bog. The underlying 
minera1 soi1 probably has a flat surface. The bogs often are very large. 

A profile that was sampled on the north side of the Liard River in the 
neighborhood of the Blackstone River is described as follows: 
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FIGURE 12. - Grainger peat is an Organic soi1 developed on fibrous acidic peat that is frozen 
at depths below 18 inches. 

Horizon 
L 
F 

FZ 
H 

Depth 
Ildies 

o- 13 
13-22 

22-50 
50-53 

Very pale brown (10YR 7/3 d) raw peat; fibrous; pH 3.7. 
Dark reddish brown (5YR 3/2 m. 1OYR 3/2 and 6/3 d) 
fibrous peat; pH 3.5. 
Dark reddish brown fibrous peat; frozen; pH 3.6. 
Dark-brown (7.5YR 3/2 m, d) muck and streaks of very 
dark grayish brown (2.5Y 3/2 m, 5/2 d) silt; saturated; 
not frozen; pH 4.3. 

The Grainger soi1 series is very similar to Nyarling peat, which occurs in the 
Slave River Lowland (6). Grainger peat is associated with many soils in the area. 

Suitability for Agriculture 
The Grainger series is rated as nonarable. 

Matou Series 
The Matou soi1 series covers 32,400 acres distributed throughout the area. 

The peat is black, disintegrated, 12 to 24 inches thick over minera1 soi1 and frozen 
below a depth of about 18 inches. It belongs to the Organic order. 

The vegetation is mainly willow, aider, black spruce, mass. Labrador tea and 
alpine bearberry. 
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The topography is level. The microtopography usually is low; hummocks may 
be 1 foot higher than the troughs. The troughs often are filled with water and 
occasionally there are ponds or small lakes in the bog. Usually the bogs are small. 

A profile that was sampled near the Blackstone River is described as follows: 

Depth 
Horizon Indes 

H O-20 Very dark gray (IOYR 3/1 d) disintegrated peat; contains 
Woody material; pH 6.5. 

IICZ 20 + Frozen loam. 

The chemical analyses (Table 6) show that this soi1 has a lower ignition loss 
than the Grainger series and is much less acidic. The disintegrated peat has a 
solubility in saturated sodium pyrophosphate of less than 0.25 percent. 

Suitability for Agriculture 
The Matou soi1 series is rated as nonarable. 

Land Types 
Land types are areas in which external characteristics such as relief, parent 

materials and drainage are used as the differentiating criteria. The land types are 
alluvium, eroded riverbanks, rough mountainous land and sloughs. 

Alluvium 
The alluvium land type covers about 12,000 acres, mainly in the southern half 

of the surveyed area. The soi1 material ranges in texture from grave1 and Sand to 
clay. The vegetation is mainly a sparse caver of willow, horsetail, spruce seedlings 
and grasses on the lowest sandbars and black poplar, willow, alder and rose on the 
old sandbars and terraces. This land type is mainly within a height of 12 to 15 feet 
of the river level and is subjected to annual or very frequent flooding, although the 
flooding usually is of short duration. It is rated as nonarable land. 

Eroded Riverbanks 
The eroded riverbanks caver about 47,300 acres in the area south of Flett 

Rapids and in that east of the Birch River. The riverbanks are very steeply sloping, 
sometimes sheer, and are composed of a variety of soi1 material, glacial till (see 
Figure 4) or rock. The steeper ones are nearly devoid of vegetation while the less- 
steep are fully vegetated. 

This land type is rated as nonarable. 

Rough Mountainous Land 
The rough mountainous land type covers only about 800 acres on a small hi11 

locally called the Little Butte at Nahanni Butte. The topography is steeply sloping 
and hilly. The area is nonarable. Other mountainous areas form the western 
boundary of half of the surveyed area but were not included in the surveyed area. 

Slorrghs 
The slough land type is that area covered by water, exclusive of lakes large 

enough to appear on the map and rivers. These areas are valuable as a future 
source of water for use on adjacent cultivated land, and as a habitat for wild fowl. 
Sloughs caver about 68,300 acres. 



ANALYSES OF SOIL SAMPLES 

Chemical data for most of the soils are given in Table 6. Soi1 texture was 
estimated by the field method. Loss on ignition was determined by heating the soi1 
to 450°C. Total phosphorus was determined by an ignition method (19). Easily- 
soluble phosphorus was determined by the sodium bicarbonate method (13). Free 
iron was determined by a citrate-dithionite method (4). Cation-exchange capacity 
and exchangeable potassium and sodium were determined on extracts of neutral, 
normal ammonium acetate, while calcium, magnesium, aluminum and hydrogen 
were determined on extracts of normal potassium chloride. Calcite and dolomite 
were determined by a manometric method (18). pH was determined on a soil-water 
mixture of equal proportions. Al1 values except loss-on-ignition are on the air- 
dry basis. 

Some comments on the significance of the data from the viewpoint of trop 
production are given below. 

PH 
The desirable pH range for cultivated soils in northern Canada is from medium 

acid, pH 5.6, to mildly alkaline, pH 7.8. Most of the surface soils analyzed fell 
within this range. Those that did not are slightly more acidic than pH 5.6. Only 
the Swan Point soi1 series is acidic enough to require dressings of agricultural lime 
for good growth of crops such as alfalfa that are sensitive to soi1 acidity. Al1 of the 
minera1 subsoils except the Swan Point are alkaline. 

Organic Matter and Nitrogen 
Generally, the well-drained soils have small amounts of organic matter and 

nitrogen. However, the Liard series is high in organic matter and medium in 
nitrogen. The imperfectly drained minera1 soils also have small amounts of these 
constituents. Of the poorly drained soils, those that have thick Ah horizons (Humic 
Gleysols) are well to moderately well supplied, but those lacking Ah horizons 
(Gleysols) are poorly supplied with these constituents. 

Carbon-Nitrogen Ratio 
A carbon-nitrogen ratio of 13 or less is desirable since it indicates greater 

availability of the nitrogen. 

Phosphorus 
The total phosphorus content (inorganic + organic) is a measure of thc 

phosphorus reserves. The content of the soils in the area is similar to that of soils 
with similar textures in southern Canada. 

Easily soluble phosphorus is a measure of the ability of the soi1 to supply 
phosphorus to a growing trop. The expected response of crops on soils having 
different Ievels of readily available phosphorus is as follows: 

Content 
p.p.m. 

30 or more 
20-30 
10-20 
10 or less 

Effects 

Well supplied, no response. 
Medium supply, Will show a slight response. 
Moderately low supply, Will respond. 
Low supply, Will respond markedly. 

(Te.ut continued on page 59) 
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Table 6. - Analyses of Certain Soils in the Liard River Valleg 

LOSS Total Total Total Easily 
HOkOIl Depth TCdUIC PH 

Organic on 
mattcr N C:N inorganic organic soluble 

inches % ignition % Ratio P P P 
56 % % p.p.m. 

H 4-O 

CS o-4 

Ch 4-22 

Bml O-8 

Bm2 8-16 

Ck 16 + 

F 7-o 0 6.6 82.2 81.8 1.83 26.1 0.0 1 0.06 

Ah1 O-8 L 6.9 11.7 - 0.42 16.2 0.04 0.03 

Ah2 8-12 L 7.4 2.8 - 0.14 11.6 0.06 0.02 

IICg 12-23 CL 7.4 0.6 - 0.06 5.8 0.06 0.02 

IIICkg 23-32 L 8.1 0.3 - 0.04 4.4 0.07 0.01 

Antoine loamy sand, Carbonated Rego Gleysol, 61”48’N. 121”19’W. 

0’ 1.5 47.2 47.0 1.43 19.2 0.37 0.07 

LS 7.7 0.6 - 0.04 8.7 0.08 0.01 

LS 8.4 0.3 - 0.02 8.7 0.06 0.00 

Berens silty clay loam, Orthic Brown Wooded, 61”57’N. 121”33’W. 

SiCL 5.3 2.4 - 0.07 19.8 0.02 0.0 1 

SiCL 5.9 1.2 - 0.06 11.6 0.03 0.02 

L 8.2 1.3 - 0.07 10.8 0.05 0.0 I 

Betalamea loam, Peaty Rego Humic Gleysol, 60”OO’N. 123”45’W. 

82 

2 

2 

16 

2 

2 

FXC Cation exchangc 
Fe mc./lOO g. soi1 
% 

Capacity- K Na2 Ca:~+Mg Al3fH 

- - - - .- - 

0.36 4.8 0.1 0.0 4.6 0.0 

0.39 - - - - - 

1.29 18.4 0.3 0.0 14.6 0.6 

1.68 24.8 0.3 0.1 22.1 0.0 

0.84 - - - - - 

- --- -- 

- 47.5 0.1 0.1 45.9 0.2 

- 20.6 0.2 0.1 20.5 0.0 

- 17.5 0.3 0.1 16.2 0.0 

Ca&itc Dolomite 
% 

21.5 

0.0 

4.3 

- 

5.4 

- 

0.0 

0.0 

4.8 

0.0 

0.0 

0.0 
2 

.- 

- 

5.3 

- 

- 

0.0 

0.0 

3.4 



Table 6. - Analyses of Certain Soils in the Liard River Valley - Conrinued 

Organic LOSS Total Total TlXal Easily 
H0riZ0lI Depth Texture pH mattcr 91 

2 
C:N inorganic orpanic soluble 

inches % ign1tmn Ratio P P P 
% % 95 p.p.m. 

F 9-6 

HI 6-5 

HZ 5-o 

Ch o-15 

H 2-o 

Ah o-7 

cg1 I-20 

cg2 20-30 

L o-13 

F 13-22 

FZ 22-50 

H 50-53 

Blackstone River loam, Peaty Rego Gleysol, 61”06’N. 122”53’W. 

0 6.1 86.1 85.2 2.23 22.5 0.02 0.08 

0 7.0 41.1 39.0 1.18 20.2 0.05 0.05 

0 7.2 51.1 48.4 1.48 20.0 0.02 0.06 

L 7.7 1.9 - 0.09 12.2 0.07 0.0 1 

Flett clay loam, Rego Humic Gleysol, 60”55’N. 123” 17’W. 

0 5.5 72.8 69.2 2.25 18.8 - - 

CL 5.2 7.1 - 0.36 11.4 0.13 0.04 

Sic 5.3 2.9 - 0.18 9.3 0.07 0.03 

SiCL 5.9 2.4 - 0.15 9.3 0.08 0.02 

Grainger peat, Organic, 61 o 11’N. 122”5O’W. 

0 3.7 90.9 91.3 0.78 67.6 0.02 0.05 

0 3.5 95.0 92.5 1.04 51.6 0.01 0.05 

0 3.6 89.0 94.0 0.80 64.5 0.00 0.03 

0 4.3 58.3 48.0 1.48 22.8 0.03 0.03 

91 

33 

14 

3 

- --- 
- --- 

- --- 

- - 

21 1.08 31.4 0.6 0.0 

7 1.71 24.1 0.4 0.1 

6 1.74 20.2 0.3 0.3 

- 

- 

- 

Free 
FC 

Cation cxchannc 
mc./lOO 6. soi1 Calcite Dolomitc 

% ~- 
Capacity~ Kz Na2 Ca”,-Mg Ai^, H 

- 
- 
- 
- 

- 

17.0 

17.3 

15.7 

- 

- 

- 

- 

- 

- 

1.7 

0.3 

0.1 

- 

- 

- 

% 

- 

- 

0.0 

5.7 

- 

- 

- 

- 

- 

- 

% 

-7.-- -  

-  

-  

0.0 

5.5 

2 - 

- 

- 

- 

- 



Table 6. - Analyses of Certain Soils in the Liard River Valley - Continued 

H0riziXl Depth 
inches Tcxturc 

Organic LOSS 
matter On 

Total TOId Total Easily 
PH ipnition N C:N inoraanic organic solublc 

% 9% % Ratio P P P 
% % p.p.m. 

Frcc 
FC 
<In 

Gros Cap loam, Orthic Gray Wooded, 61”49’N. 121”lS’W. 

F-H 2-o 

Aeh o-2 

Ae 2-9 

Bt 9-16 

Ck 16-24 

0 6.1 13.6 70.2 1.42 30.1 - 

L 6.0 3.0 - 0.11 15.8 0.08 

L 6.0 0.5 - 0.05 5.8 0.03 

Sic-SiCL 6.3 1.1 - 0.07 9.1 0.04 

SiL-CL 8.2 2.5 - 0.10 11.9 0.06 

Gros Cap loam, Orthic Gray Wooded, 60”lS’N. 123”32’W. 

0.0 1 

0.0 1 

0.02 

0.02 

- 

22 

5 

2 

3 

1 .os 

1.11 

1.80 

0.78 

H 3-o 0 6.0 74.2 74.8 2.19 19.7 0.03 0.16 80 - 

Aeh o-3 L 6.0 5.8 - 0.30 11.2 0.04 0.03 5 1.38 

Ael 3-10 L 5.5 0.6 - 0.06 5.8 0.04 0.01 2 0.96 

Ae2 10-15 L 5.8 0.9 - 0.06 8.7 0.05 0.01 2 1.29 

BA 15-17 CL 5.3 1.0 - 0.08 1.3 0.04 0.02 2 1.83 

Bt 17-21 Sic 5.9 1.6 - 0.08 11.6 0.04 0.02 2 2.16 

BC 21-28 SiCL 6.3 1.5 - 0.08 10.8 0.04 0.02 4 1.68 

Ck 28-40 SiCL 7.7 1.4 - 0.08 10.2 0.05 0.02 3 1.56 

Cation cxchangc 
mc./lOO g. soi1 Calcite Dolomite 

Capacityz G 

- 

14.8 

9.2 

21.4 

- 

- 

25.3 

6.6 

11.2 

18.6 

26.4 

27.4 

- 

0.3 

0.2 

0.3 

- 

- 

0.5 

0.1 

0.2 

0.4 

0.4 

0.4 

- 

% % 
Na2 Ca:’ f Mg Al:: i-H 

- 

0.1 

0.0 

0.1 

- 

- 

0.1 

0.0 

0.0 

0.0 

0.1 

0.1 

- 

11.2 

6.8 

18.4 

19.8 

3.6 

8.0 

15.2 

22.3 

23.9 

- 

- - - 

0.0 -- - 

0.1 

0.1 - - 
2 

- 20.0 0.0 

0.3 - -- 

0.6 - - 

0.1 - - 

0.1 - - 

0.0 - - 

0.0 - - 

- 4.7 2.1 



Table 6. - Analyses of Certain Soik in the Liard River Valley - Con~inued 

L0S.S Total Total Easily 
Horizon Depth Total Cation cxchangc 

Texture PH 
Organic on 
matter N cm inorganic organic soluble FrCe 

FC rnC./lOO g. soi1 Calcite Dolomite 
inches % ignition % Ratio P P P % - -.~~-~ % % 

% % % p.p.m. Capacity? K? Na‘ Ca”+Mg AI”.tH 
~. ~~-~ 

L-F 

H 

H-Ah 

IICgz 

Bm 

IIBm 

IIIBm 

IVCk 

F 

Ah 

cg1 

cg2 

10-6 

6-O 

O-10 

10 + 

O-5 

s-10 

10-19 

19 + 

2-o 

O-2 

2-8 

8-40 

Hansen stony mucky loam, Peaty Carbonated Rego Humic Gleysol, 61”5S’N. 121"22'W 

0 6.3 83.9 86.8 1.51 32.2 0.02 0.08 

0 1.1 61.7 65.0 0.23 15.6 0.02 0.07 

St L 7.1 18.6 - 0.47 23.0 0.04 0.03 

St CL 7.8 1.0 - 0.08 7.3 0.04 0.01 

Harris stony loam, Orthic Brown Wooded, 61”54’N. 121”23’W. 

StL 5.9 0.4 - 0.04 5.8 0.01 0.01 

St LS 5.0 2.7 - 0.07 22.4 0.01 0.0 1 

stc 6.2 1.3 - 0.05 15.1 0.02 0.01 

St CL 7.9 1.3 - 0.05 15.1 0.03 0.01 

Kotaneelee silty clay loam, Rego Gleysol, 61”43’N. 121”14’W. 

0 6.1 76.3 76.2 2.48 17.8 - - 

L 7.2 9.3 - 0.43 12.5 0.16 0.02 

SiCL 7.3 1.4 - 0.09 9.0 0.07 0.02 

SiCL 1.2 1.6 - 0.10 9.3 0.06 0.01 

31 

14 

4 

1 

1 

2 

2 

2 

- 

14 

4 

3 

- 
- 
- 
- 

- 
- 
- 
- 

0.54 4.2 

0.57 12.7 

1.74 25.4 

1.02 - 

- - 

0.90 38.9 

1.62 24.6 

1.26 24.3 

- 
- 
- 
- 

0.1 

0.1 

0.2 

- 

- 

0.3 

0.3 

0.3 

- 

- 

- 

- 

0.0 

0.0 

0.1 

- 

- 

0.1 

0.1 

0.1 

- 
- 
- 
- 

- - 
- 1.8 

- 1.7 

- 0.2 

2.6 0.5 

5.5 2.9 

24.1 0.0 

- - 

- - 

39.1 0.2 

23.3 0.0 

23.1 0.0 

- 

- 

- 

3.1 

- 

0.0 

0.0 

0.0 

- 

5.0 

3.5 

2.3 w 

- 

- 

- 

5.1 

- 

0.0 

0.0 

0.0 



Table 6 . - Analyses of Certain Soils in the Liard River Valley - Continued 
~.~_- --. ~~- -.. - -~ .-- - _ 

Organic LOSS TOtBI Total Total 
Depth 

Easily 
HO&Xl soluble 

inches Texture PH matter On C:N inorganic organic 

% ignition N 
% Ratio P P P 

% % 
---~~ .---.- -----~ .- ---. _ 

Liard fine sandy loam, Organo Regosol, 61”42’N. 121” 17’W. 

0 4.5 90.5 89.7 1.67 31.4 - 

FSL 6.6 8.7 - 0.26 19.4 0.06 

FSL 8.1 5.9 - 0.16 21.4 0.06 

Liard loam, Organo Regosol, 60’02’N. 123”48’W. 

L 7.3 10.1 - 0.30 19.5 0.07 

Liard loam, Organo Regosol, 60”34’N. 123”32’W. 

L 7.1 14.9 - 0.42 20.6 0.06 

Liard loam, Organo Regosol, 61”52’N. 121”17’W. 

L 7.6 15.8 - 0.46 19.9 0.05 

L 7.8 11.7 - 0.36 18.9 0.05 

L 1.7 6.5 - 0.19 19.8 0.06 

YO p.p.m. 

Free Cation exchange 
FC me./100 g. soi1 Calcite Dolomite 
ojo -- - % % 

Capacity* KS Na” CP+Mg AIJtH 

L-H 

C 

Ck 

4-O 

o-4 

4-24 

Ck 0-2s 

Ck o-14 

Ckl O-6 

Ck2 6-26 

Ck3 26-34 

F 

Ck 

Ckz 

6-O 0 1.2 77.7 - 1.57 28.7 0.02 0.08 

O-10 L 8.0 16.6 -- 0.48 20.1 0.04 0.03 

10-20 L 7.7 10.4 -. 0.26 23.2 0.04 0.02 

- 

0.02 

0.02 

0.03 

0.03 

0.03 

0.02 

0.02 

Manners loam, Subarctic Organo Regosol, 6 I”47’N. 121” 13’W. 

- 

4 

1 

9 

5 

5 

3 

3 

70 

5 

2 

- - - 

0.93 28.6 0.2 

0.90 - - 

- - - 

1.20 39.9 - 

0.96 - - 

0.84 - - 

0.72 - - 

- - - 

- - - 

- - - 

- - 

0.0 29.8 

- - 

- - 

- 45.1 

- - 

- - 

- - 

- - 

- - 

- - 

- 

0.1 

- 

- 

0.3 

- 

- 

- 

- 

- 

- -- 
- - 

5.5 6.4 

2.3 3.2 

0.0 

1.9 

1.2 

6.3 

0.0 2 

0.9 

3.2 

5.5 

0.0 0.0 

38.5 0.0 

24.2 0.0 



Table 6. - Analyses of Certain Soifs in the Liard River Valley - Continued 

Las Total Total Easily Cation exchange 
Horizon Depth Organic on FKC 

inches Texture pH ‘natter 
Total C.N 

N 
% ignition vo Ratio 

inorganic organic soluble 
Fe me./100 g. soit Calcite Dolomite 

P P P % % % 
% % % p.p.m. Capacity? KI Na? Ca”+Mg A13+H 

F l’h-$5 

Bml o-1 1 

Bm2 11-38 

Ck 38 + 

H O-20 

F O-16 

Ck O-60 

H ‘h-0 

Ae 

Bm o-3 

Bg 3-20 

Ck 20 + 

Martin River loamy sand, Orthic Brown Wooded, 61”54’N. 121”33’W. 

0 6.1 50.6 51.4 0.86 34.1 - - - - 

LS 6.1 2.5 - 0.04 36.2 0.05 0.01 18 0.60 

LS 6.4 1.0 - 0.02 29.1 0.06 0.01 3 0.66 

LS 8.0 0.4 - 0.02 11.6 0.06 0.00 1 0.39 

Matou peat, Organic, 61“06’N. 122”53’W. 

0 6.5 70.1 66.2 1.31 31.0 0.01 0.05 11 - 

Matou peat, Organic, 61°30’N. 121”26’W. 

0 6.4 76.3 - 1.18 24.9 0.03 0.07 13 - 

Nahanni loam, Orthic Regosol, 61”02’N. 123”29’W. 

L 8.1 3.9 - 0.11 20.6 0.06 0.0 1 3 0.69 

Naylors loamy Sand, Gleyed Orthic Brown Wooded, 61”48’N. 121”19 W. 

0 5.5 89.0 86.4 1.69 30.5 - - - - 

5.4 4.5 - 0.10 26.1 - - - 0.78 

LS 5.4 3.4 - 0.07 28.2 0.04 0.0 1 1 2.70 

LS 6.3 0.2 - 0.02 5.8 0.06 0.01 3 0.15 

S 8.4 0.2 - 0.01 11.6 0.05 0.00 1 0.03 

- 

5.5 

4.0 

- 

- 

- 

- 

- 

12.5 

12.4 

4.1 

- 

- 

0.1 

0.1 

- 

- 

- 

- 

- 

0.1 

0.1 

- 

- 

0.0 

0.0 

- 

- 

- 

- 

- 

- 

0.0 

0.0 

- 

- 

4.0 

2.8 

- 

- 

- 

- 

- 

10.7 

10.2 

2.8 

- 

- 

0.0 

0.1 

- 

- 

- 

- 

- 

1.6 

1.6 

0.0 

- 

- 
- 
- 

5.0 

- 

- 

12.7 

- 

- 

- 

- 

2.9 

24 - 

18.8 

- 

- 

- 

- 

2.2 



Table 6. - Analyses of Certain Soils in the Liard River Valley - Continued 
~- .-.--.- .~ - 

HOt%?Oll Depth 
inches 

Ah 0-2 

Bm 2-9 

Ckl 9-14 

Ck2 14-26 

L-H 

Bm 

Btj 

Ck 

2-o 

o-4 

4-9 

9-24 

Bml 

Bm2 

Ckl 

Ck2 
-- 

O-1 L 5.1 2.4 - 0.09 15.5 0.03 0.01 

1-14 L 5.8 0.8 - 0.05 9.3 0.04 0.0 1 

14-19 FSL 7.6 0.9 - 0.06 8.7 0.06 0.02 

19-36 L 1.7 1.0 - 0.06 9.7 0.06 0.02 

Texturc 
LOSS Organic on Total Total Total 

PH mattcr N C:N inorganic organic 

% ignition Q Ratio P r 
c/o 7C ct 

-. .._ - ~. 
Netla clay loam, Orthic Brown Wooded, 60”55’N. 123” 18’W. 

S 5.6 15.0 - 0.30 29.0 - - 

CL 6.6 2.3 - 0.10 13.3 0.05 0.02 

CL-SiCL 7.8 2.4 -- 0.13 11.6 0.09 0.02 

SiCL 8.3 2.5 - 0.1 I 13.2 0.07 0.02 

Netla silty clay loam, Degraded Brown Wooded, 61”17’N. 122”43’W. 

0 6.4 54.9 51.9 1.28 24.9 - 

SiCL 6.2 2.2 - 0.08 16.0 0.02 

SiCL-Sic 7.4 1.6 - 0.10 9.3 0.04 

SiCL 8.0 1.3 - 0.08 9.4 0.06 

Petitot loam, Orthic Brown Wooded, 60”05’N. 123”46’W. 

- 

0.0 1 

0.02 

0.02 

Easily 
soluble 

P 
p.p.nl. 

- 

5 

5 

2 

- 

4 

2 

1 

14 

1 

1 

1 

Fret 
Fe 
76 

Cation cxchanpc 
me./100 9. soi1 

Capacityc Kz Na2 Ca::iMg AI:l+H 

- 

1.38 

1.29 

- 

- 

23.2 

- 

- - 

0.84 16.9 

1.86 29.8 

0.96 - 

1.08 14.1 

0.96 11.0 

1.17 - 

- - 

- 

0.3 0.0 

- - 

- - 

- - 

0.2 0.0 

0.3 0.1 

0.2 0.0 

0.2 0.0 

- - 

- 

20.5 

- 

- 

_- 

14.4 

29.0 

- 

7.6 

8.1 

- 

- 

- 

0.0 

- 

- 

- 

0.2 

0.1 

- 

3.4 

0.3 

- 

Calcite 
% 

- 

3.5 

8.5 

- 

- 

- 

16.8 

- 

- 

0.4 

9.9 

Dolomitc 
?f@ 

.- 

- 

2.9 

4.0 Q: 

-- 

- 

- 

6.3 

- 

- 

3.4 

4.9 



Table 6. - Analyses of Certain Soils in the Liard River Valley - Continued 
~.~.._ - ~. ~~ ~. .._.... ~~... .~ 

Las Total 
Total TOC21 Easily FI-X? Cation cxchnnge 

Horizon Depth Texture PH 
Orpanic on 
mattcr N C:N inorganic organic soluble FC mc./lOO g. soi1 Calcite Dolomitc 

inches % ignition % Rd0 P P P % % % 
% % % P.P.lll. Capacity? K? Na2 Ca”+Ms A13+H 

L-F 2-o 

Bml o-7 

Bm2 7-12 

BC 12-36 

Bf O-13 

Ck 13-21 

IICk 21-26 

Bm 

Bf 

Ck 

o-7 

7-14 

14-20 

F 

Ae 

Bt 

Ck 

I-O 

o-3 

3-I 1 

Il-25 

Poplar silty clay loam, Orthic Brown Wooded, 61”22’N. 121”59’W. 

0 6.2 78.4 61.6 1.54 29.5 - - 

SiCL-CL 5.7 0.9 - 0.06 8.7 0.03 0.01 

SiCL-CL 5.5 0.9 - 0.06 8.7 0.06 0.01 

L 6.0 0.7 - 0.06 6.8 0.06 0.0 1 

Poplar silty clay loam, Orthic Brown Wooded, 61”47’N. 121”16’W. 

SiCL 5.8 1.0 - 0.05 11.6 0.03 

SiCL 8.3 2.5 - 0.09 16.1 0.07 

FSL+SiCL 8.6 0.9 - 0.05 10.4 0.07 

Poplar loam, Orthic Brown Wooded, 61”47’N. 121”16’W. 

0.01 

0.01 

0.01 

L 5.5 2.0 - 0.12 9.6 - - 

L 6.0 1.0 - 0.06 9.7 - - 

L 7.8 3.2 - 0.15 12.4 - - 

Rabbit Creek stony loam, Orthic Gray Wooded, 60”25’N. 123”2O’W. 

0 5.4 66.2 64.9 0.54 71.1 - - 

StL 5.4 1.5 - 0.05 17.4 0.02 0.01 

St CL 6.1 1.4 - 0.06 13.5 0.03 0.02 

St CL 8.1 0.8 - 0.05 9.3 0.04 0.01 

- - 

5 0.78 

6 1.14 

4 0.99 

2 1.26 

2 0.54 

2 0.54 

- 0.66 

- 1.02 

- 0.39 

- - 

18 0.96 

2 1.59 

1 1.08 

- 

12.0 

13.1 

11.5 

19.4 

- 

- 

14.4 

17.4 

- 

- 

10.1 

23.4 

- 

- - 

0.2 0.0 

0.2 0.0 

0.2 0.0 

0.2 0.1 

- - 

- - 

- - 

- - 

- - 

- - 

0.2 0.0 

0.3 0.0 

- - 

- 

9.3 

9.4 

9.2 

16.3 

- 

- 

10.9 

13.7 

- 

- 

6.7 

20.0 

- 

- 

0.4 

0.3 

0.4 

0.3 

- 

- 

0.2 

0.0 

- 

- 

1.0 

0.1 

- 

- 
- 
- 
- 

- 

16.5 

7.0 

- 

- 

30.3 

- 

- 

- 

7.5 

- 
- 
- 
- 

- 

2.4 
z 

4.2 

- 

- 

1.0 

-- 

- 

- 

6.1 



Table 6. - Analyses of Certain Soils in the Liard River Valley - Conclrtded 

Depth Horizon inches 

~.. 

LOSS TOtal 
l-k31 Total Easilu 

FWC Cation cxchangc 
Texture PH 

Orpanic on 
matter N C:N inorganic orpanic soluble 

FC mc./lOO f. soi1 Calcite Dolomite 
9% 

ignition 
% Ratio P P P ~ % % 

70 % % p.p.m. % 
Capcity? G Na? Ca”tMg Al”tH 

~~.... . 

H 1%-O 

Ahe O-2% 

Ae 2%-5 

Btl 5-8 

Bt2 8-15 

BC 15-25 

C 25-36 

H 

Bm 

Bg 

IICkg 

l-0 

O-5 

5-11 

11-22 

Swan Point clay loam, Dark Gray Wooded, 60”58’N. 123”15’W. 

0 5.9 50.0 38.8 1.16 25.0 - - - - - - - 

L 5.8 8.9 - 0.36 14.3 0.17 0.01 49 0.69 34.7 1.7 0.0 

CL 5.6 3.5 - 0.20 10.2 0.10 0.01 32 2.01 26.8 0.8 0.0 

C 5.8 3.2 - 0.22 8.4 0.09 0.01 18 2.31 27.2 1.0 0.0 

C 5.4 2.6 - 0.16 9.4 0.07 0.04 7 1.83 30.7 0.7 0.0 

C 5.3 1.8 - 0.12 8.7 0.06 0.02 6 1.50 23.2 - - 

Sic 5.6 2.1 - 0.12 10.1 0.08 0.02 7 1.74 22.7 0.4 0.0 

Truesdell stony clay loam, Gleyed Orthic Brown Wooded, 61”53’N. 120”14’W. 

0 5.8 76.0 75.3 1.72 25.6 _ - - - _ _ _ 

St CL 5.9 4.7 - 0.15 18.2 0.01 0.01 4 1.35 23.9 0.6 0.0 

St CL 6.4 1.4 - 0.08 10.2 0.01 0.01 2 1.38 18.5 0.4 0.0 

St CL 8.1 1.4 - 0.04 20.3 0.05 0.02 2 1.02 
-~- ~~~.~ 

1 Symbols: C, clay; F, fine; G, gravelly; L, loam or loamy; 0. organic; S, sand or sandy; Si, silt or silty; St, stony. 

’ Cation exchange capacity, exchangeable K and Na were extracted with 1 N acetate at pH 7. 

“Exchangeable Ca + Mg and Al + H were extracted with 1 N KCI. 

24.2 0.5 - - 

15.3 0.8 - -- 

16.7 0.9 - - 
2 

18.5 0.7 - - 

17.4 0.5 - - 

18.4 0.2 - - 

- - - - 

21.5 0.1 - .- 

15.5 0.0 - - 

- - 6.8 5.0 
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Cation Exchange 
The cation exchange capacity of soi1 is governed by the contents of clay and 

organic matter. A high exchange capacity is desirable because it implies a superior 
capability to hold certain plant nutrients against leaching. The value 

exchangeable Ca + Mg + K + Na 
cation exchange capacity 

x 100 

is the percentage base saturation. A high base saturation usually implies that the 
optimum amounts of calcium, magnesium and potassium are available for plant 
growth. 

AI1 of the minera1 soils have high levels of exchangeable calcium and mag- 
nesium and most are adequately supplied with potassium. However, the reserve 
of potassium is related to the amount of clay present; the sandy soils Will require 
fertilization with potassium sooner than the clayey soils. 

SOIL CAPABILITY CLASSIFICATION 

The many soils of the Liard River Valley differ widely in their value for 
agriculture, the value depending on a number of soi1 physical conditions. 

The minera1 soils and the land types of the area are arranged (Table 7) in 
capability classes on the basis of characteristics that make them suitable for use. 
Only permanent physical soi1 factors, such as permeability, damage from erosion, 
fertility, hazard of flooding, moisture supply, stoniness, slope and wetness, and the 
limitation imposed by climate affect the classification. On this basis, the soils of 
the Valley may be divided into two broad groups: those capable of and those not 
capable of sustained production of cultivated crops. 

In this classification the minera1 soils are grouped into seven classes. The first 
three classes are considered capable for sustained production of common field crops, 
class 4 is physically marginal for sustained arable agriculture, class 5 is capable of 
use only for permanent pasture and hay and class 6 is capable of use only for wild 
pasture. Class 7 is for land considered incapable of use for arable agriculture or 
permanent pasture. Soi1 areas in a11 classes may be suited for forestry or wildlife. 

The soils within a capability class are similar only with respect to degree but 
not to kind of limitations in soi1 use for agricultural purposes or hazard to the soi1 
when it is SO used. Each class includes many different kinds of soils and many of 
the soifs within any one class require unlike management and treatment. 

The presence of forest caver is not considered a limitation unless it is entirely 
unfeasible to remove it. Soils considered feasible for improvement by draining, 
irrigating, removing stones or protecting from overflow are classified according to 
their continuing limitations or hazards in use after the improvements have been 
made. The term feusible implies that it is economically possible for a developer to 
make such improvements. 

The distance to markets, the presence of roads, location, size of farms, charac- 
teristics of landownership and cultural patterns and the ski11 or resources of indi- 
vidual operators are not criteria used in this capability classification. 

The potential uses of the soils were discussed in the descriptions of the soi1 
series, but some general remarks on the various soi1 capability classes follow. 

CapabiMy Class 1 
There are no soils in this class in the Liard River Valley because of the climatic 

limitations of the region. 
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Capability Glass 2 
Only 4 percent of the soils belong to this class. These soils have moderate 

limitations that reduce the choice of crops or require moderate conservation prac- 
tices. The limitations are not severe and good soi1 management and cropping 
practices cari be applied without serious difficulty. However, there is a moderate 
climatic limitation on soi1 use. 

The Liard soi1 series belongs to this class. It is fertile, well drained and has 
no limitation other than the climatic one that affects the entire area. 

Capability Glass 3 
About 21 percent of the soils in the area belong to this class. These soils have 

moderately severe limitations that reduce the choice of crops or require special con- 
servation practices. The soils have more severe limitations than those of Class 2. 
The limitations adversely affect the timing and ease of tillage, planting and har- 
vesting and the choice of crops. 

The Berens, Nahanni, Netla, Poplar and Petitot series have rather low natural 
fertility. The Swan Point and Gros Cap soi1 series also are low in fertility and havc 
structurally undesirable subsoil. 

Capability Class 4 
About 25 percent of the soils in the area belong to this class. These soils have 

severe limitations that restrict the choice of crops and require special conservation 
practices and careful management. They have such limitations that they are only 
suited for a few crops, or the yield for a range of crops may be low, or the risk of 
trop failure is high. 

The Birch series is somewhat poorly drained and cold in the spring. The 
Petitot series has moderate and strong slopes. The Martin River and Naylors soi1 
series have low moisture-holding capacity and low fertility. 

Capability Glass S 
About 18 percent of the soils in the area belong in this class. These soils have 

such serious limitations as to make them unsuited to the production of annual field 
crops. However, they are suited to the production of adopted grasses and legumes 
that may be established or improved through the use of farm machinery. Feasible 
improvement practices may include clearing of bush, cultivation, seeding, fertilizing 
and water control. 

The Antoine series is poorly drained and has low moisture-holding capacity. 
The Betalamea, Blackstone River, Flett, and Kotaneelee are poorly drained me- 
dium- and fine-textured soils. 

Capability Class 6 
There are no soils in this class in the Liard River Valley. Soils in this class 

are capable of producing perennial forage plants and improvement practices are not 
feasible. These soils have some natural sustained grazing capacity for farm animais 
but have such serious soi1 or other limitations as to make impractical the application 
of improvement practices that cari be carried out on Class 5 soils. 

Capability Glass 7 
About 14 percent of the soils and land types in the area belong to this class. 

Glass 7 soils or lands have limitations SO severe that they are not capable of use for 
arable agriculture or permanent pasture. The alluvium land type is liable to annual 
or periodic flooding in the spring and produces very little grazing. The Hansen, 
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Harris and Truesdell series are extremely stony and the Rabbit Creek series is very 
stony and subject to frostiness because of high elevation. The Manners series is 
subject to seepage and subsidence on thawing and the Petitot strongly sloping phase 
is too steep. Eroded riverbanks, rough mountainous land and sloughs also are 
included. 

The organic soils in the surveyed area are nonarable; in the context of soi1 
capability they would be placed in Class 7. 

Table 7. - Soi1 Capability Classes in the Liard River Valley 

Soi1 series or land type 
Glass 2 Class 3 Glass 4 Class 5 Glass 1 

Acres Acres Acres Acres Acres 

Alluvium 12,000 

Antoine loamy sand .._... 120,600 

Berens silty clay loam .................................. 

Betalamea loam ............................................... 

Birch loam ... ........ ... ... ................................ 

Blackstone River loam ................................... 

Eroded riverbanks ........................................ 

Flett clay loam ............ .............................. 

Gros Cap loam ........ ............................... 

Hansen stony loam and stony clay loam ...... 

Harris stony loam ........................................ 

Kotaneelee silty clay loam ............................. 

Liard fine sandy loam and loam .................. 75,900 

Manners loam .................................................... 

Martin River loamy sand 

Nahanni loam ................................................... 

Naylors loamy sand ....................................... 

1,500 

80,400 

900 

40,500 

47,300 

97,600 

45,100 

3,400 

14,100 

2,100 

3,800 

Netla clay ioam and silty clay loam ............ 

Petitot loam ...................................................... 

Poplar loam to clay loam ................................ 

Rabbit Creek stony loam ................................ 

Rough mountainous land ................ ............... 

Sloughs ........ .................................................... 

Swan Point clay loam .................................... 

Truesdell stony clay loam and stony loam .... 

136,600 

58,900 

44,900 

52,400 

83,100 129,400 

125,600 

39,200 

53,000 

800 

68,300 

11,900 

1,500 

Acres in each class 75,900 378,500 311,800 341,200 243,400 

Percentage of the total of 1,753,200 acres 
in the surveyed area 4.3 21.6 11.8 19.5 13.9 



PROBLEMS IN AGRICULTURAL DEVELOPMENT 

The physical problems of agricultural development in the surveyed area are 
not insurmountable. The political and economic aspects of development have not 
been studied. They concern homestead regulations, assistance in land clearing, 
freight subsidies on settler’s effects, livestock, farm machinery, fertilizer, and the 
feasibility of importing food from the south as compared to the development and 
supplying of local markets. The physical aspects of development are varied. They 
include land clearing, fertilizing, irrigating and obtaining water. 

Land Clearing 
The descriptions and ratings of the soils show the degree of variation in the 

vegetative caver, soi1 drainage conditions, stoniness and topography. The desir- 
ability of land for agricultural development is affected by these and other factors. 
The ease of land clearing and preparation depends largely on the density of the 
vegetative caver. At the Experimental Farm plots on the air-port road, land clearing 
operations, which included piling and burning the fallen trees and breaking the 
land, cost $75 to $80 per acre. Seed-bed preparation such as root-picking and 
Ieveling was not included in this cost. Alfhough the cost (1962) was rather high 
it is possible that extensive land-clearing involving a number of operators might 
reduce the cost. 

No figures are available for the cost of draining wet soils or for removing 
stones. It is not considered feasible to remove the stones from the soils of the 
Harris catena. 

Plowing should be as shallow as possible on most soils. The Upper 4 to 6 
inches of soi1 is the most fertile and should be carefully preserved in a11 land 
clearing operations. 

Fertilizing 
In the surveyed area only the Liard Soi1 series has been cultivated to any 

extent. Records show (Table 8) the long-term production of cereals (9). 

Table 8. - Yields of Cereal Grains on Liard Loam without 
Fertilizer, 1952 -1959 
~~ 

Wheat Oats Barley 

Bushels per acre 

Minimum 18 31 30 

Mean 31 71 50 

Maximum 48 101 17 

On another plot of land at the Experimental Farm in Fort Simpson the fol- 
lowing average yields in bushels per acre were obtained on Liard loam without the 
use of fertilizer in the years 1954, 1956 to 1962; wheat 32, oats 88, and barley 56. 
(Russel, W. A., persona1 communication). 

An imperfectly drained pasture area on the Experimental Farm was broken 
recently. Here the soi1 belongs to the Birch series, the imperfectly drained catenary 
associate of the Liard’soil series. The results obtained are given in Table 9. 
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Table 9. - Average Yield of Cereal Grains on Liard and Birch Loams 
Fertilized with 60 Pounds per Acre of 11-48-0, 1962 

Soi1 Series 
Wheat Oats 

Bushels per acre 

Barley 

Liard 34 SO 16 

Birch 54 106 88 

Experimental Farm land on the airport road was fertilized in a number of 
ways (Table 10). The average yields of barley on the Poplar soi1 series and on the 
Liard and Birch series at the Experimental Farm for a11 plots and treatments were: 
Poplar 60, Liard 70 and Birch 5 1 bushels per acre in 1963. 

The yields of barley for each of eight treatments for the same soils are given 
in Table 10 (17). 

Table 10. - Average Yield of Barley for Eight Treatments” on Three Soils, 1963 

Soi1 Series Check N P K NP NK PK NPK 
~~~~-- 

Poplar 54 65 57 54 64 66 64 58 

Liard 71 61 72 70 12 71 74 68 

Birch 48 61 53 47 58 42 55 57 
-.-.- ..~_~. 

* 11 pounds N, 48 pounds P,O,, 16 pounds K per acre. 

Both the Poplar and Birch series are newly broken land. The data show 
marked variability of yield on these soils; the yields were increased most by nitrogen 
on the Poplar, and most by nitrogen and phosphorus on the Birch soi1 series. The 
Liard soi1 series responded very little to the fertilizer treatments. It is too early 
to judge the response of crops on these soils to fertilizers (Figures 13, 14, 15). 

Irrigating 
Table 4 shows that there is a water deficiency of 5.5 inches in the vegetative 

period at Fort Simpson; this deficiency is based on an assumed soi1 moisture storage 
capacity of 4 inches. However, the magnitude of the moisture deficiency depends 
partly on the moisture-storage capacity. 

In the Yukon Territory, soils similar to those of the surveyed area were found 
to have an average available-moisture capacity of 0.75 inch in each 6 inch layer. 
Thus, a 0.75 inch application of water wets the soi1 to a depth of 6 inches, one of 
1.5 inches to 12 inches, and SO on. These values probably are applicable to the 
soils of the Liard River Valley. 

Table 4 shows that at Fort Simpson June 26 is the average date when the soils 
are too dry for optimum plant growth. Since the available soi1 moisture should not 
be allowed to drop below about 50 percent in order to avoid stunting the plants, 
and since an inch of rain or of irrigation water delays the drought point by 7 days 
(Table 4), it is recommended that an inch of irrigation water be applied every 7 days 
beginning June 19, unless rain falls. 

1 
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FIGURE 13. - Potato variety test plots, on Poplar series, an Orthic Brown Wooded, and on 
Gros Cap series, an Orthic Gray Wooded, on newly broken land at the Experimental Farm 
plots on the airport road. 

FIGURE 14. - Potato patch planted by a native resident of Nahanni Butte. The variation 
in the height of the plants resulted from burning during clearing operations. 
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FIGURE 15. -A garden at Fort Liard on Liard loam, an Organo Regosol. Notice the ma- 
turity of the sweet corn in August. 

Water Supplies 
Within the surveyed area there are many rivers, lakes and sloughs that could 

supply water suitable for domestic or irrigation use. The lower Liard River water 
is very muddy especially in early summer, but clear water suitable for domestic 
use could be obtained by letting the sediment settle in a pond or dugout. It is 
probable that high capacity Wells could be constructed anywhere along the river 
if they were properly drilled, screened and grave1 packed; such Wells would obtain 
water by induced filtration from the river, and once steady pumping was in progress 
the quality of the water would be good (2). 
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Table 11 . - Acreages of Soi1 Series and Land Types in the Liard River Valley 

Soi1 series or land type Acres Percentage of 
surveyed area 

Alluvium ................ ................................................. 

Antoine loamy sand ...... ......... ............. ........ ...................... 

Berens silty clay loam ............. ....... ........... ......................... 

Betalamea loam .... ............................................... 

Birch loam ..... ........................ .............. .............. 

Blackstone River loam ...... ....... ............ ........................ 

Eroded riverbanks .......................... ....................... 

Flett clay loam ... ................ ......... ...... .... .............................. 

Grainger peat .......................... .... ., ..... .............. 

Gros Cap loam ........ ............................ .................................. 

Hansen stony loam and clay loam .................. ............................ 

Harris stony Ioam ............................. ................................... 

Kotaneelee silty clay loam .................................................................. 

Liard fine sandy loam and loam ..................... .......................... 

Manners loam ................................................. 

Martin River loamy sand ........................................................... 

Matou peat .... ......... ........................... .............................. 

Nahanni loam ... ... ........................................................................ 

Naylors loamy sand ............ ......................... ............................... 

Netla clay loam and silty clay loam ...................... ...................... 

Petitot loam ................ .......................... .................... ................ 

Poplar loam, silty clay loam and clay loam ..... ........................... 

Rabbit Creek stony Ioam ..................................... ..................... 

Rivers and lakes .................................................................. ...... 

Rough mountainous land ............................................................ 

Sloughs ..... ............... .............. ............ ................................ 

Swan Point clay loam .................................................................... 

Truesdell stony clay loam and loam ............................. .......... ........ 

Totals ........ ......... ... .............. ................. ............................ ............ 

12,000 

120,600 

1,500 

80,400 

900 

40,500 

47,300 

97,600 

269,500 

45,100 

3,400 

14,100 

2,100 

75,900 

3,800 

136,600 

32,400 

58,900 

44,900 

52,400 

251,700 

125,600 

53,000 

100,500 

800 

68,300 

11,900 

1,500 

0.7 

6.9 

0.1 

4.6 

- 

2.3 

2.7 

5.6 

15.4 

2.6 

0.2 

0.8 

0.1 

4.3 

0.2 

7.8 

1.8 

3.4 

2.6 

3.0 

14.3 

1.2 

3.0 

5.7 

- 

3.9 

0.7 

0.1 

1,753,200 100.0 
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GLOSSARY 
Alluvirrm - Fine material, such as sand, silt and clay. deposited by streams. 
Aivilable n~rients- Plant nutrients in soluble form, or readily available for absorption by 

plant roots. 
Avcrilable soi/ mcisfltre - The soi1 moisture available to plants. In this report it is the moisture 

equivalent percentage minus the permanent wilting percentage. 
Bedded -In layers or strata. 
Boulders - Rock fragments over 2 feet in diameter. 
Birlk dellsity - The weight of ovendry soil (105°C) divided by its volume at field moisture 

conditions, expressed in grams per cubic centimeter. 
Cnlcareous mcrreriol- Material containing calcium carbonate. It visibly effervesces when 

treated with hydrochloric acid. 
Cnfetrcr - A group of soi1 series developed from similar parent material. 
Cn/ion exchange capacify -A measure of the absorptive capacity of a soi1 for cations: the 

amount of cations that cari be absorbed. in milliequivalents per 100 grams of soil. A soi1 
with a fairly high exchange capacity is preferred to one with a low capacity because it 
retains more plant nutrients and is less subject to leaching or exhaustion. 

Cobbles - Rock fragments from 3 to 10 inches in diameter. 
Color -Soi1 colors are measured by comparison with a Munsell color chart. The Munsell 

system specifies the relative degrees of the three simple variables of color: hue, value, and 
chroma. For example: IOYR 6/4 is a color of soi1 with a hue of IOYR, a value of 6, 
and a chroma of 4. 

Co//~*i~//n -A deposit of rock fragments and soi1 material that has slid or fallen to the base 
of a steep slope. 

Complex - An area of two or more soi1 series that are SO intimately mixed that it is impractical 
to separate them at the scale of mapping used. 

Consistence (soil) -The mutual attraction of the particles in a soi1 mass, or their resistance 
to separation or deformation. It is described in terms such as loose. soft, friable, firm, 
hard, sticky, plastic or cemented. 

Creep- Mass movement of soi1 and soi1 material slowly down steep slopes, primarily by 
gravity but facilitated by saturation with water and alternate freezing and thawing. 

Delta-An alluvial deposit at the mouth of a river emptying into a lake or sea. 
Drift - Material of any sort moved from one position to another. The term is most commonly 

used of material deposited by glacial action. Glacial drift includes unstratified glacial till 
and stratified glacial outwash materials. 

Dunes, parabolic - Deposits of wind-transported material. The best-developed examples are 
U- or V-shaped, and the base or tenter is leeward of the arms or tails. 

Elrn~ial horizon -A horizon from which material has been removed in solution or water 
suspension. 

Glacial ti// - An unstratified mixture of stones, Sand, silt and clay transported and deposited by 
glaciers. 

Glacioflminl materin/ - Glacial material carried, sorted, and deposited by water that originated 
mainly from the melting of glacial ice. These deposits are stratified and may be in the 
form of outwash plains, deltas, kames, eskers, or kame terraces. 

Gley - A soi1 in which the material has been modified by a reduction process brought about 
by saturation with water for long periods in the presence of organic matter. 

Grave[ - Rock fragments from 2 mm. to 3 inches in diameter. 
Horizon-A layer in the soi1 profile approximately parallel to the land surface with more or 

less well-defined characteristics that have been produced through the operation of soil- 
forming processes. The major organic horizons are defined as follows: 

L -An organic layer characterized by the accumulation of organic matter in which 
the original structures are easily discernible. 

F - An organic layer characterized by the accumulation of partly decomposed organic 
matter in which the original structures are discernible with difficulty. 

H - An organic layer characterized by an accumulation of decomposed organic matter 
in which the original structures are undiscernible. 
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The major minera1 horizons are defined as follows: 
A- A minera1 horizon or horizons formed at or near the surface in the zone of 

maximum removal of materials in solution and suspension and/or maximum in 
situ accumulation of organic matter. It includes (1) horizons in which organic 
matter has accumulated as a result of biological activity (Ah); (2) horizons that 
have been eluviated of clay, iron. aluminum and/or organic matter (Ae); 
(3) horizons dominated by 1 and 2 above but transitional to the underlying B 
or C (AB or A and B); (4) horizons markedly disturbed by cultivation or 
pasturing (AP). 

B -A minera1 horizon or horizons characterized by one or more of the following: 
(1) an illuvial enrichment (exclusive of dolomite or salts more soluble in water) 
of silicate clay, iron, aluminum, and/or organic matter (Bt. Bf, Bh, Bfh); 
(2) a prismatic or columnar structure that exhibits pronounced coatings or 
stainings and characterized by the presence of significant amounts of exchange- 
able sodium and/or magnesium (Bn); (3) an alteration by hydrolysis or oxida- 
tion to give a change in color and/or structure and does not meet the require- 
ments of (1) and (2) above (Bm). 

C -A minera1 horizon or horizons comparatively unaffected by the pedogenic proc- 
esses operative in A and B, excepting ( 1) the process of gleying and (2) the 
accumulation of dolomite and salts more soluble in water (Cca, Csa, Cg, and C). 

The minera1 horizons described in this report are denoted by the following lower-case 
suffixes: 

e -A horizon characterized by the removal of clay, iron, aluminum or organic 
matter. Lighter in color by one unit of value or chroma when dry than the layer 
below. 

f -A horizon enriched with hydrated iron. It has a chroma of 3 or more and is 
redder than the horizon above or below. 

g - A horizon characterized by reduction and gray colors; often mottled. 
h- A horizon enriched with organic matter. When used with A it must show at 

least one Munsell unit of value darker than the layer immediately below. 
j - A horizon whose characteristics are weakly expressed. It must be used with some 

other suffix. 
k - Presence of carbonate as indicated by visible effervescence with dilute hydro- 

chloric acid. 
m-A horizon slightly altered by hydrolysis, oxidation and/or solution to give a 

change in color and/or structure. 
t - A horizon enriched with silicate clay. 
z -A permanently frozen layer. 

Litholic changes are indicated by Roman numeral prefixes, e.g., Ah, Ae, JIBtl, IIBt2. HIC. 
Horizon boundury - Boundaries vary in distinctness and in surface topography. The distinct- 

ness depends partly on the contrast between the horizons and partly on the width of the 
boundary itself. The width of boundaries between soi1 horizons is described as follows: 

Abrupt - less than 1 inch wide. 
Clear - 1 to 2 inches wide. 
Gradua1 - 2% to 5 inches wide. 
Diffuse - more than 5 inches wide. 

The topography of horizon boundaries is described as follows: 
Smooth - nearly a plane. 
Wavy - pockets are wider than deep. 
Irregular - pockets are deeper than wide. 
Broken - parts of the horizon are unconnected with other parts. 

Ilh~~~icrl Irori~o/z -A horizon that has received material in solution or suspension from some 
other part of the soi]. 

Kcttle -A closed depression created by the melting of buried or partly buried blocks of ice 
after sedimentation has ceased. 

Lncrlstrine rnaterinls - Materials deposited by or settled out of lake waters and exposed by 
lowering of the.water levels or elevation of land. They are usually varved (layered annual 
deposits). 

Moruirle - The unstratified till deposited by a glacier. 
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Modes- Irregularly marked spots or streaks, usually yellow or orange, sometimes blue. 
Mottling indicates poor aeration and lack of good drainage. 

Pnrerzl malerial- The unaltered or essentially unaltered minera1 material from which the 
solum develops. 

Ped - An individual natural soi1 aggregate. 
Permafrost - Permanently frozen material underlying the solum. 
Pcrmeabiliry-The ease with which water and air pass through the soi1 to a11 parts of the 

profile. It is described as rapid, moderate or slow. 
pH -The intensity of acidity or alkalinity, expressed as the logarithm of the reciprocal of the 

hydrogen-ion concentration. With this notation, pH 7 is neutral; lower values indicate 
acidity, higher values alkalinity. 
The classes of alkalinity are: 

Mildly alkaline pH 7.4 to 7.8 
Moderately alkaline pH 7.9 to 8.4 
Strongly alkaline pH 8.5 to 9.0 
Very strongly alkaline above pH 9.0 

Neutral reactions are from pH 6.6 to 7.3. 
The classes of acidity are: 

Slightly acid pH 6.1 to 6.5 
Medium acid pH 5.6 to 6.0 
Strongly acid pH 5.1 to 5.5 
Very strongly acid pH 4.5 to 5.0 
Extremely acid pH below 4.5 

Porosity -The percentage of the total soi1 volume not occupied by soi1 particles. 
Potentid evapotranspiration - The amount of water that would be transferred from the soi1 

to the atmosphere by evaporation and transpiration if it were constantly freely available. 
Profile-A vertical section of a soi1 through a11 its horizons and extending into the parent 

material. 
Relief - The elevation or inequalities of the land surface when considered collectively. Minor 

surface configurations are referred to as microrelief. 
Solum -The part of the soi1 profile that is above the parent material and in which the 

processes of soi1 formation are active. It comprises the A and B horizons. 
Stones - Rock fragments over 10 inches in diameter. The term boulder is sometimes used for 

fragments over 2 feet in diameter. 
Structure - The aggregation of primary soi1 particles into compound particles, which are 

separated from adjoining aggregates by surfaces of weakness. Aggregates differ in grade 
(distinctness) of development and grade is described as structureless (no observable aggre- 
gation or no definite orderly arrangement: amorphous if coherent, single-grained if non- 
coherent), weak, moderate and strong. The aggregates vary in class (size) and are 
described as very fine, medium, coarse and very coarse. The size classes vary according 
to the type (shape) of structure. The types of structure mentioned in this report are: 

Granular - having more or Iess rounded aggregates without smooth faces and edges, 
relatively nonporous. 

Platy - having thin, plate-like aggregates with faces mostly horizontal. 
Prismatic - having vertical prisms with well-defined faces and angular edges. 
Blocky - having block-like aggregates with Sharp, angular corners. 
Subangular blocky - having block-like aggregates with rounded and flattened faces 

and rounded corners. 
An aggregate is described in the order of grade, class and type. Two examples are: strong 
medium blocky, moderate coarse granular. 

Texture-The percentages of Sand, silt and clay in a soi1 determine its texture. Size groups 
from 2 mm. to 0.05 mm. in diameter are called Sand, those from 0.05 mm. to 0.002 mm. 
are called silt, and those less than 0.002 mm. in diameter are called clay. Sands are 
coarse-textured, loams are medium-textured and clays are fine-textured. 
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FIGTJRE 16. - percentages of clay and Sand in the main textural classes of soils; the remainder 
of each class is silt. The limits between classes are as in Soi1 Survey Manual, U.S.D.A. 
Handbook 18, 1951. 

Tilf - See Glacial till. 
Topogruplry -In this report, the soi1 slope may be smooth or irregular and the slope classes 

are defined as follows: 
Level or gently sloping - 0 to 5 percent. 
Moderately to strongly sioping - 6 to 15 percent. 
Very strongly sloping to hilly - 16 percent and over. 






