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INTRODUCTION 

A survey of the lands along the Liard and Hackenzie rivers was 

initiated in the spring of 1975 with the objective of characterizing 

and mapping the soils of the are&, interpreting the agricultural capability 

of the soils and pr0vidin.g reco&ndations for agricultural land use. 

Consideration was given to other land.uses mainly in terms of swmarizing 

existing information, relating that to the soils and pointing out 

possible areas of land use conflict. The survey was of a reconnaissance 

nature with over three million acres mapped on the basis of limited 

field access. The complete study was carried out within a one-year 

time.period. 

A series of maps accompanies this report. The four soi.1 maps 

at a scale of 1:125,000 show the location, shape and extent of the 

individual soi1 areas and main topographie features. Overlay maps 

of several types were-also prepared. The agricultural capability 

maps provide a rating of soi1 quality for agricultural use. The forest 

caver maps group the vegetatfon of the area by forest caver types and 

give associated stand heights and densities. The soi1 materials and 

drainage maps group soils of similar textures and drainage and are 

useful for engineering interpretations. The priority rating for farm 

development maps delineate potential agrZ?ultural lands with the different 

degree and types of limitations or conflicts for agricultural use. 
-_ 

Early sections of the report give a general introduction toothe 

area historically. This is followed by discussions on environmental 

aspects of the region andtheirrelationships to soils. The report 

outlines the system that was employed in soi1 mapping and describes 
- . 

in considerable detail the soi1 associations mapped. 



The Interpretations section of the report outlines soi1 capability 

for agriculture, the relation of soils to forestry, grazing and forage 

potential, fertility status, engineering interpretations, recreational 

land use, and a priority rating for farm development. 

The final section of the report summarizes rec'ommendations for 

agricultural development. 

Five appendices follow the report. 

This survey has attempted to be as comprehensive as possible 

within the terms of reference and time available. This survey,along 

with previous forest inventories,should provide the basis for broad 

scale planning decisions related to agriculture, but decisions between 

competing uses and the social effects of development will require input 

from other sectors and the people involved. No more inventory is 

considered necessary at this stage until decisions are made about 

specific uses; then the possible impact of and the capability of sus- 

taining intensive and or extensive uses cari be assessed with on site 

evaluation and study. 
- 
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- 
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LOCATION AND EXTENT 
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The surveyed area is in the southwestern corner of the Northwest 

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

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

River to Camsell Bend (Fig.1 1. The survey covered approximately 

3.3 million acres. 

The map area is dominated by the Liard and Mackenzie Rivers. 

The Liard River is a large tributary of the Mackenzie River System. 

The river rises in the Yukon Territory to the east of Whitehorse 

and'courses southeasterly into northern B.C., where it is joined 

by the Nelson River. From there, its course is north by northeast 

to where it joins the Mackenzie River at Fort Simpson,N.W.T. The 

Mackenzie River flows through the area from southeast to northwest, 

and eventually to the Arctic Ocean. 

SETTLEMENT AND LAND USE 

Bistory and Development 

The Athapascan-speaking Indians (D&é>, who first occupied 

this area after the last ice age, were-nomadic hunting people, who 

relied mainly on moose, wood buffalo, and caribou as sources of 
- -_ 

food and clothing. The D&é of the area were of two main trfbes, 

Etchareotinne* or Slavey people who lived along the Mackenzie 

Valley, and Kaska*$eople who occupied part of the Liard Valley and 

the mountains to the west. Today, the native language of the Déné 

in the survey area is Slavey. 

* Etchareotinne - "people dwelling in the shelter" 
** Kaska - "the big water people" 
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Fig. 1 Map showing location of surviy area. 
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The first Europeans came to this area via the Mackenzie River, 

in the 18tn Century, and established a fur-trading economy. Cree 

and Metis "voyageurs" were the first adventurers. Francois Beaulieu 

is one of the best-known of these men. In 1789 he went down the 

Mackenzie River with the explorer-trader Alexander Mackenzie. Reflecting . 

the French-Metis influence, the Liard River itself was originally called 

Rivieré aux Liards. Liard, which means cottonwood in Frénch, 

was undoubtedly named after the balsam poplar forests common on the 

floodplains. 

In 1804 a settlement was built at the junction of the Liard and 

the Mackenzie River-s by the Northwest Company called Fort of the Forks. 

With the amalgamation of the Northwest Company and the Hudson Bay 

Company in 1821, it was renamed Fort Simpson, after Governor Sir 

George Simpson. 

The early days of trade were full of fear, confusion, and often 

violence. Gradually, however, the Indian people tended to settle 

down into definite small territories, each with its trading post 

where furs were exchanged. A post was first established at the 

present site of Fort Liard in 1807, while the more remote Nahanni 

pebpfeof the Nahanni Valley were not brought into the fur trade - _s- 

until later. Nahanni, which means "the people over there far away" 

was the name applied by the people of the Lower Liard to thé.Nahanni 

Indians to the west. A company post was never set up at Nahanni, 

but there was an independent post operated by Jack La Flair, in the 

early 1900's. 
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Missionaries followed the furtraders and even operated a steamboat, 

the "Saint Alphonse," down the Mackenzie in'1895. Even in these days 

around the posts and missions, some families began to keep gardens and 

cattie were transported from Fort Providence to this area. 

The transfer of Rupert's Land from the Hudson's Bay Company to 

Ehe new Dominion of Canada in 1870 saw the first beginnings of government 

activity in the area. In 1911 there was an Indian Agency set up at 

Fort Simpson that included a saw mil1 and a demonstration farm and 

gardens. In 1921, Treaty 11, covering this area and most of the 

Northwest Territories, was signed between the Federal Government and 

the various Déné tribes in the area. The treaty was designed to give 

the government authority to pursue interests in the north, such as 

exploration and encouraging settlement, while assuring the Déné the 

right to continue their traditional lifestyle. These treaties, however, 

did not relinquish a11 land rights, and these are currently being negotiated. 

The area has also had a more colorful side to its history. 

During the late 1880's and early 19OO's, many adventurers and gold 

seekers ventured up the Liard to the fabled valley of the Nahanni River. 

Traces of their activities in old cabins are still to be found along the 

River. Names like Jack La Flair, Father Gouet, Faille, and Patterson, 

are indelibly connected with the area. Patterson (19661, during a 
d ..- 

canoe trip up river, described the Liard River in this way: "It swept 

around the bend, a brown heaving mass of destruction let loose upon the -.. ---- 

land, rising with the hot weather to an early flood, rolling a little 

with its own strength and speed, tearing down its banks and carrying 

with it great uprooted trees and a11 the debris of the mountain." 

- 

- 

- 

- 

- 

- 
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The area has also had its share of scientific adventurers. 

R.G. McConnell surveyed the Liard River in 1887 for the Geological 

Survey of Canada. Since then numerous scientific explorers have studied 

the geology, soils, and vegetation of the River Valley, including 

Hume (1923), Hage (1945), Leahey (1944). More recently, Jeffrey 

(1959, 1964) characterized the forest types of the Lower Liard 

-. River and Day (1966) conducted a broad reconnaissance soi1 survey 

of the Liard Valley. In addition, there have been numerous inventories 

of the forest resources by the Department of Forestry. The Geological 

Survey of Canada has mapped the bedrock and surficial geology of the 

area. In the last few years, there has been a rash of investigations 

connected with the Mackenzie Valley Pipeline Study that have covered 

part of this area. A11 of the above that have directly or indirectly 

contributed information valuable to this study are documented in the 

- 
reference list. 

In recent years government services in the field of education, 

social services, construction, and game preservation have expanded 

in the area and there has been a surge of minera1 and oil exploration. 
.- 

In agriculture, there was a government experimental farm established 

- 
in Fort Simpson in 1947, but later disbanded, although successful _ _.- 

in growing garden and most cereal crops. Today, the only agriculture 

is small scale but successful garden plots in the communities.-- The 

main land use is still hunting, fishing, and trapping. 

Present Settlement 

Fort Simpson is the largest town in the area, with a population 

of 1250 (1974). The other two settlements in'the survey area are 

Nahanni Butte (pop. 76) and Fort Liard (pop. 313). 
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Fort Simpson, .the largest town in the area, is located on an 

island at the confluence of the Liard and Mackenzie Rivers. Fort 

Simpson is the administration centre of the Upper Mackenzie. Its 

hospital serves the (ole region. Government departments, such as 

Northern Affairs, Parks Canada, Northwest Lands and Forests, Northern 

Canada Power Commission, Department of Public Works, and Canadian 

Wildlife Service have regional offices in Fort Simpson. Most wage 

employment in the area is provided by service activities and government. 

Commercial services include hotels, stores, garages, contractors, a 

bank, and numerous aircraft and helicopter charter companies. There 

are also several churches and a large day school and residence high 

school. Water and sewer services .exist but need to be extended. 

Fort Simpson, like a11 the othertowns in the area, has diesel-powered 

electrical generation. 

T%e permanent population is predominantly Déne, but,'due to'in- 

migration associated with petroleum and highway construction activity, 

the proportion of whit,e. pppula.tion is increasing. Many of the semi- 

permanent white population includes government staff, clergy, and the 

staffs of the hospital and certain commercial establishments. 

Fort Liard has a predominantly Dé& pq@ation, which first 

established here around a trading post established in 1807. Fort 

.Liard's economy has traditionally rested on hunting, trapping, atid--- 

fishing. Many of the population are semi-nomadic, with seasonal 

movements to Lake Bovie and other areas in northern B.C., associated 

with trapping and fishing activities. There are few services available 
- . 

- 

- 

- 

- 

- 

- 

- 

- 
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in Fort Liard. There is a community hall, as well as a church, a 

nursing station, an R.C.M.P. detachment, and a Northwest Lands 

and Forests office. Education is provided at the public school 

level. The only commercial outlet is a Hudsons Bay Store. 

Nahanni Butte is located at the junction of the Nahanni and 

Liard Rivers. The D&é population live from the land mainly by 

hunting, fishing, and trapping. There is a community store which 

provides most staples, but for most services, apart from the school, 

it must rely on Fort Simpson or Fort Nelson, B.C. The village 

is the base for some small-scale tourist activity associated with the 

Nahanni National Park, which has its headquarters across the river 

from the main settlement. 

Transportation 

Road - The ail-weather Mackenzie kighway connects Fort Simpson to 

the southern, Nqrthyest.Territories and Alberta. Most supplies are 

now hauled to Fort Simpson from Edmonton, approximately 1,100 miles, 

by transport or by rail to Hay River and trucked the remaining 

270 miles. The highway crosses the Liard River and is closed for a 

period of approximately two months during the year, during freeze-up 

and break-up. There is at present no road access to Nahanni Butte 

or Fort Liard. A highway has been planned to connect the Mackenzie 

highway near Fort Simpson to Fort Nelson, B.C., passing through 

Fort Liard. This highway has been constructed as far as the Poplar 

River, the right-of-way is cleared to the Blackstone River, and 
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beyond this it has been surveyed only. Construction on this 

highway has been postponed at present; but it is expected to be 

completed by 1980. The construction of the Mackenzie highway 

north to Wrigley is ongoing and the road is now passable for about 

20 miles north of Fort Simpson. 0 

&- l%ere is passenger air service to Fort Simpson from Edmonton 

and Yellowknife several times a week. As well as the newly-constructed 

paved landing strips at the main airport, there is also a small 

landing strip in the town. There are many aircraft charter companies 

operating from Fort Simpson. Fort Liard and Nahanni Butte both 

have di,rt landing strips suitable for light planes. At a11 three 

settlements, the rivers are used extensively for float plane service 

as well. 

Water - Barges connect the communities of Fort Liard and Nahanni 

Butte to Fort Nelson by which main supplies are bronght to these 

settlements in swmer. Barges cannot navigate the Liard down to 

Fort Simpson during low water, due to rapids in this section of 

the river. Barges regularly ply the Mackenzie River from Hay River 

to the Arctic Coast. 

Land Use a r.- 

Agriculture - There is almost no agriculture in the Liard area, 

other than small-scale garden plots in the communities. A Domk&oa 

Experimental Fann was established in Fort Simpson in 1947 to explore 

the agricultural potential and to accumulate reliable data on trop 

responses. The farm, which was located on the fertile alluvial soils 

of Fort Simpson Island, was quite successful in growing a11 garden 

- 

- 

- 

- 

- 

- 

- 

- 
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crops and most cereals. Unfortunately, the farm was phased out in 

the late 1960's and the farmland has become townsite. 

Mining - Considerable seismic exploration has occurred in this region 

and the area is marked by numerous cutlines. Gas has been found 
a 

and tapped at Pointed Mountian, west of Fort Liard. 73-d supply, 

which is being piped to Fort Nelson, is.expected to last 20 years. 

Forestry - There is a small-scale forest industry in the area, 

supplying local needs. Only one mil1 is in operation (Anderson Mill) 

in the Fort Simpson Area. There is significant forestry potential 

in the southern part of the area. This is discussed further under 

Interpretations for Forestry. Fire protection is carried out over 

- 

- 

- 

the area by the Northwest Lands and Forest Service. 

Huntiner, Trappinp, and Fishinq - Trapping is still a major source 

of livelihood for Déné people in the area. About 50 fsmilies in the 

Liard area make their living primarily by trapping, although a much 

larger number are engaged in trapping part-time. The total value 

of furs sold varies significantly each year, due to price fluctuations 

and supply of pelts. The main animais trapped are lynx, martin, 

and beaver. Hunting and fishing provide a large proportion of food 

needs. 
, -.LC 

Tourism - A large section of the South Nahanni River Valley has been 

established as a National Park. Present access to this scenic -. ---- 
wilderness park is by air or boat, but the completion of the Liard 

-  

A_ 

-  

- 

- _. 

highway would change this, if an access road to the park is built. 

- 
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PHYSIOGRAPHY 

The survey area lies within the Interior Plains physiographic 

province (Bostock, 1946). Recent physiographic surveys (Bostock, 

1969; Minning, et a1 m-3 1972.) have divided the Interior Plains province 

into three regions: The Great Slave Plain, the Alberta Plateau, and the 

Fort Nelson Lowland (Fig. 3).. There are no distinct boundaries between 

these regions, the whole area being generally flat and low-lying, with 

a few rolling hills up to 2000 feet in elevation. The survey area 

is bounded on the west by the Liard and Nahanni Ranges of the Canadian 

Cordillera, which rise up to elevations of 4000 to 5000 feet, and provide 

a striking contrast to the low-lying river basin. 

For the purpose of this survey, the area of the Liard and Mackenzie 

- River valleys was subdivided into Physiographic Districts on the basis 

of origin of the surficial deposits and landform (Fig. 4). These are 
- 

the Alluvial Floodplains, Lacustrine Benchland, Deltaic Sands, and 

- 
Morainal Uplands, which represent the depositional history of the 

area. Although the Franklin Mountains border the area, they have not 

- had a direct influence other than as barriers to the westward glacial. 

- 
advance. Some mountain slopes and local run-off which border the 

* .e- 
survey area have been included in the map area, but have not been 

established as a major Physiographic District. These Districts.-. 

will be described in more detail in a later section of this report. 



- 
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DrainaFe 

The Liard River catchment basin drains over 11,000 square miles 

in'the Northwest Territories alone. From the southern upstream end 

of the area, the principal tributaries are: Kotaneelee, Fisherman, 

Petitot, Muskeg, Flett, Netla, South Nahanni, Grainger, Blackstone, 

Matou,Eirch, and Poplar Rivers. Jean Marie Creek arises near the 

Liard River in 95H, but flows eastward into the Mackenzie River. 

The Liard River is by far the largest tributary of the MacKenzie 

River System, but from Fort Simpson to Camsell Bend several smaller 

tributaries join the Mackenzie River within the survey area. These 

are: Martin River (which borders the survey area west of Fort 

Simpson), Harris River, and Trail River, plus numerous smaller unnamed 

streams. 

Despite the numerous rivers drafning the area, there are many 

lakes and sloughs in the area. Most of the land is well-drained in 

sloping areas and near the riverbank, but in flat areas the minera1 

soils are poorly drained and organic soils are common. Soi1 drainage 

conditions are described in detail in the soi1 descriptions. 

River Form and Flood Hazard 

The Liard River flows from an elevation of 720 feet at the 
e.- 

B.C. border to 400 feet above sea level at its junction with the 

Mackenzie River. It undergoes a few marked changes in its form .- -_ 

during its course. From the B.C. border to Flett Creek, the Liard 

is a braided stream with a relatively straight course. In this 

- 

- 

- 

- 

- 

- 

- 

- 

- 

section the eastern river banks are fairly steep, from 300 to as much 

as 900 feet above the present channel. There are numerous islands 
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and a few narrow floodplains--for example, at Fort Liard, in this 

section. From Flett Creek to the Blackstone River, the river is 

broad and meandering between banks 15 to 50 feet high. Recent 

and abandoned floodplains in this section are several miles wide. 

From the Blackstone River to Fort Simpson, the Liard River is 

an irregularly sinuous but stable river, entrenched into resistant 

materials. A narrow band of mostly abandoned floodplains remain on 

both sides of the river to the mouth of the Birch River. Beyond 

this point the banks are high (150-300 feet) with eroded, steep 

slopes. There are no floodplains or channel bars in this swiftly 

flokring section of the river, but a few ripples and rapids do occur 

downstream from the Poplar River, where the river has tut into 

bedrock. 

There is Little record of flood history of the Liard River. 

The Fort Liard Journal of the Hudson's Bay Company for May 19, 1896, 

records flooding of the Fort:to a depth of four feet (Jeffreys, 1?64), 

representing a rise of about 30 feet in water level. A dendrochrono- 

logical study carried out in 1973 on the Lower Liard (Nahanni Butte 

to Fort Simpson) found ice scarring of trees to as much as 54 feet 

above the present river level (Parker and Josca, 1973). They 
d .a- 

established that major floods due to ice jamming had occurred in 1909, 

1934, and 1963. However, this ice jamming and flooding is recorded 

in the portion of the river with relatively enclosed banks and it 

is unlikely that the wide floodplain areas could be flooded as deeply. 

Unfortunately, there is no record of flooding in this section, other 
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than that indicated by soi1 and vegetation development on low-lying 

alluvial deposits. This Will be discussed more under the description 

of the Recent Floodplains. Flooding of Fort Simpson Island, which 

is 'a Recent Floodplain "Cumulic" soil, occurred in 1963, when water 

levels of the Mackenzie River rose 30 feet, due to ice jamming. 

Al1 but 180 acres of the 700 acre island were flooded. 

The Liard is a powerful river. The mean annual discharge 

at Fort Simpson is in the order of 425,000 cubic feet per second. 

In June and July, it is comon forthe river level to rise or fa11 a 

few feet in a day. During spring run-off or heavy summer rains in 

the mountains, as occurred in 1975, the Liard is laden with silt 

andsuspended debris torn from its banks, especially in the floodplains. 

The quantity of floating debris cari make the river impassible. 

Patterson (1966) aptly called the river a"brown, heaving mass of 

destruction." 

By contrast, the Mackenzie River is more stable and slower 

' moving. High banks occur on the left bank of the river for twenty 

miles downstream from Fort Simpson, but generally banks are low 

and gently sloping. A few islands and floodplains occur towards 

Camsell Bend. 

Bedrock Geologv 

Several geological surveys have been made by the Geological 

Survey of Canada (Bostock, 1944; Bostock, 1969; Craig, 1965). .- --_ 

Higgins (1968) summarized the geology as follows (Fig. 5 >. The 

Interior Plains region is underlain by sedimentary rocks ranging in age 

from Precambrian through Upper Cretaceous. The survey area is 

- 

- 

- 

- 
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underlain by nearly flat-lying strata of a large basin structure 

which presents for the most part its Cretaceous and Devonian strata at 

the' surface. South of Fort Liard, Upper Cretaceous sandstone, , 

shale, and siltstone of the Fort Nelson, Wapiti, and Kotaneelee 

formations, underlay the area. In the main part of the Liard Valley, 

Lower Cretaceous limestone, sandstone, siltstone, and shale, of the 

Fort Saint John Group underly the surficialdeposits. Exposures of 

bedrock are rare, except along the banks of the major tributaries, 

particularly the Petitot, Kotaneelee, and Muskeg Rivers, and along 

the Lower Liard. Some of the streams, like the Elackstone and the 

the Birqh Rivers, flow on top of bedrock in their upper portions. 

On the plains southeast of the Liard River, between the Blackstone 

River and the Birch River, a prominent till-coveted bedrock ridge 

attains an elevation of 1250 feet above sea level. There is a little 

butte known locally as Sphinx Rock, which outcrops on the floodplain 

near Nahanni Butte- townsite. 

North from Jean Marie Creek (61'25'), shale of the Upper 

Devonian Fort Simpson Formation is predominant. This shale is soft, 

fissile, and highly erodable, in contrast to the more resistant 

limestone and sandstone further south. This shale formation has 

been a majar contributer. ta the matrzix a?-&erlying till in the area. 

- 

- 

- 

- 

- 

- 

- 
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Pleistocene Geology 

The events in the geological history presented here have been 

inferred from geological maps, air photos, field observations, and 

the reports of Bostock (1969); Higgins (1968); Day'(1966); Jeffrey 

(1964); Butter et a1 (1973); Cook (197k) -- 

1) During the last major glaciation the Laurentide ice sheet ,! 
advanced from northeast to southwest, covering the entire Interior 

Plains and penetrating the eastern ranges of the Franklin Mountains. 

Morainal deposits mantle the bedrock throughout the lowland area 

and in many areas the deposits show distinct drumlinoid patterns 

with a clear northeast to southwest linear orientation.' The till 

ranges in thickness from a feti feet to over a hundred feet, with an 

average over 20 feet (Rutter et al, 1973). 

2) During .the period of deglaciation the margin of the 

Laurentide'ice'retreated eastward: During the early stages, when 

the ice sheet was still close to the Liard and Nahanni Ranges, the 
‘Z 

junction of the Liard and Mackenzie rivers was blocked by ice. 

It is believed that a glacial lake was formed in the Liard Valley 

at this time, giving rise to the lacustrine deposits of the Lacustrine - _.- 

Benchland, up to as high as 1600 feet, although there is no physio- 

graphie evidence such as abandoned beaches. The Lake was prubably 

dammed at ‘several levels at different stages of ice retreat. Thus, 

from the Blackstone River east, lacustrine deposits are not as 

high in elevation and till is present much closer to the river. 

- 
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3) As ice retreat continued, isostatic depression to the east 

brought about the formation of an ice-marginal lake in the Upper 

part of the Mackenzie Valley. 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 CO for-m Glacial Lake McConnell. The ancestral 

Liard River emptied into this body of water, and this may have been 

the period when extensive areas of sandy glacio-fluvial deposits 

were laid down in delta formation southwest of Fort Simpson. 

4) Following glaciation, the river probably flowed near its 

present location on top of extensive silt and Sand deposits, initially 

in a braided stream channel pattern. Subsequent isostatic readjustment 

lower the base level and permitted the formation of the present 

valley of the Liard River. The Liard began to consolidate into only 

a few channels, meandering over the wide valley bottom deposits 

near Nahanni Butte. A series of stratified fine to coarse sand and 

silt terraces have been formed as downcutting and alluviation have 

proceeded. 

5) As GlaCial Lake McConnell receded, the sandy fluvial and 

deltaic deposits at the mouth of the Liardwere left exposed to wind 

action and resulted in a large area of wind-modified sands near 

Fort Simpson. -i ---- 

6) Accumulation of deep peat deposits in undrained channels 

on old flood plains and in poorly drained depressional areas. A 

slow, cyclical degradation and aggradation of permafrost bas occurred 

in areas covered by thick organic layers. 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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7) Tributary streams have tut across and eroded these deposits 

to some extent and added inflow to the lakes and rivers. 

- 

- 

- 
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VEGETATION 

General Description 

The study area lies mainly in section B23a, the Upper Mackenzie 

zone of the BorealForest Region (Rowe, 1972). The area is predominately 

covered by forests of various types. The most heavily forested 

areas occur in the valley floodplain environment of the Liard, Mackenzie 

and South Nahanni Rivers, and most smaller streams where the moisture 

regime and soi1 conditions are most suitable for sustained growth. 

White spruce, balsam poplar, and some white birch form the main 

caver types on Recent Floodplains. Abandoned Floodplains and 

Lacustrine Eenchland areas support mainly trembling aspen, white 

spruce, and white birch. Black spruce and tamarack are found on the 

poorly drained minera1 soils and peatlands throughout the landscape. 

The Deltaic Sands and Morainal Uplands have a high proportion of 

jack p*ine, in addition to the above species. Non-forested areas 

are mainly sedgé fens, or shrub. 

Vegetation types , 

Vegetation, although described as much as possible, WIS not 

wved, nor is it included as an integral part of the mapping units. 
a-c- 

Vegetation does influence the decision on the boundaries of Soi1 

Associations. However, for any given soi1 type, vegetation cari only ._ -_ 

be inferred in a general way and even then not over the whole area. 

Such a large area was covered (extending across 2' latitude) that 

transitions in climate, vegetation, and soi1 development (depth, 

occurrence of permafrost) were noticeable but not accountable as 

- 

- 

- 

- 

- 

- 

- 

- 
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separate types within the broad soi1 groupings mapped. In addition, 

fire being active in the area makes vegetation a more ephemeral 

property of the land, although certainly useful as an indicator of 

site characteristics. 

The vegetation types described here are based on field obser- 

vation and vegetation typology applied by Jeffrey (1959, 1964) and 

the.Forest Management Institute (1974). They are based-on differen- 

tiation of major tree species and on broad site differences. Under- 

storey species within each type cari vary considerably. They are 

designed to give more systematic description of the main vegetation 

of the area and for use in describing the vegetation of Soi1 Associations. 

The classification is not definitive and only the main species are 

listed here. A full list of species is given in the Appendix. 

A. Vegetation Types of the Recent Floodplain 

The dominant environmental influences on vegetation:of the 

Recent Floodplainsareflooding and alluvial deposition, rather than 

f ire as in forest types on the rest of the survey area. 

1. Riparian Shrub. 

The dominant vegetation is a dense layer of high shrubs, 

mostly alder and willow. Riparian Shrub vegetation is 

actually a continuum of successional stages on new alluvial 
-_ 

deposits. 

Willow is the first shrub to colonize new alluvium. 

As soi1 build-up progresses away from the river, river 

alder becomes a main species along with willow. The next 

stage is a vigorous arborescent shrub dominated by balsam 
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poplar and alder, with scwsh in the understorey. 

This type colonizes the most recent alluvial deposits 

along the Liard and Mackenzie Rivers and major tributaries. 

It is subject to regular flooding, deposition of alluvium, 

and ice-scouring. This type is high quality wildlife 

habitat. It is identifiable by its banded appearance on 

air photos, representing variable width strips of the 

above main types. 

Characteristic Suecies: 

Main storey - 10-30 feet dense 

Salix lasiandra - willow 
S. bebbiana - willow (beaked) 
S. interior - willow (Sand bar) 
Alnus incana - river alder 
Populus balsamifera - balsam poplar 

Understorey: 

Cornus stolonifera - dogwood 
Equisetum hfemale - scouring rush 

This type occupies a very small proportion of the survey 

area and is confined to the edges of Recent Floodplains and 

Islands. 

2. Balsam Poplar (Aider-Equisetum) Forest 

Tbis type is characterized %G=tall balsam poplar, 

with a dense shrub layer of river alder, rose, and dogwood 
-;. 

and a herb layer dominated by horsemil. White gpruce may 

be present in the understorey. 

- 

- 

- 

- 

- 

- 
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This type occurs on older surfaces within the flooding 

zone. The balsam poplar attains a large size on this type, 

growing to over 100 feet in height, but many of these older 

stands are decaying. 

Characteristic Species: 

Trees: 

Populus balsamifera 

Understorev: 

Picea glauca 

High Shrubs: 

Alnus incana 
Cornus stolonifera 
Rosa acicularis 

Herbs: 

Equisetum hiemale 
E. pratense 

3. (Riparian) White Spruce Forest 

- balsam poplar 

- white spruce 

- river alder 
- dogwood 
- wild rose 

- scouring rush 
- horsetail 

This type is characterized by tall, moderately dense, 

mature and over-mature white spruce. There are two sub- 

types, white spruce-balsam poplar, in which the balsam 
. ..- 

poplar is old and decaying, and white spruce-white birch, 

in which white birch is present in the understorey. The. - -_ 
former represents the climax stage of uninterrupted suc- 

cessional development on new alluvial deposits. The latter 

reflects fire origin. In both types the shrub, her$,and 

moss layers are dense. 
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Characteristic Soecies: 

Trees - Major Suecies.: 

Picea nlauca - white spruce 

Associated S.pecies; 

Populus balsamifera 
Betula papyrifera 

High Shrubsz. 

- balsam poplar 
- white birch - 

Alnus incana 
Cornus stolonifera 

Medium Shrubs: 

Rosa SPP. 

Virburnum edule 

- river alder 
- dogwood 

- wild rose 
- low bush cranberry 

Herbs: 

Eauisetum uratense - horsetail 
Mitella nuda - mitrewort 
Rubus uubescens - dewberry 
Cornus canadensis - bunchberry 

Mosses: 

H~locomium splendens - feathermoss 

This type includes the most productive forest stands in the 

area. It occurs on Recent Floodplains or islands just within 

or above the zone of flooding. 
-- ,I-= 

4. Channel Shrub 

This vegetation type occurs in wet channels of t4e_- 

Recent Floodplain and has sparse to thick stands of an 

arborescent shrub community. 
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Characteristic Snecies: 

Shrubs: 

Salix bebbiana 
Alnus incana 

Herbs: . 

- willow 
- river alder 

Equisetum spp. 

Grass: 

- horsetail 

Calamagrostis canadensis - marsh reed grass 

Sedge: 

Carex spp. 

This type occupies abandoned channels, but is small in area. 
B. Vepetation Types of the Abandoned Floodplain 

1. Floodplain Mixedwood 

This type has tall, moderately dense stands of large trembling 

aspen and white spruce, with white birch and balsam poplar commonly 

associated. The stands commonly have a two-storied structure, with 

the taller, top-crowned aspen in the higher storey and white spruce 

and occasionally white birch the main species of the lower storey. 
- Stands are ta11 (80-120 feet). This forest is rich in understorey 

- 
species and a11 layers except for bryophytes and lichens are well 

a .a- 
developed. The moss layer is discontinuous. 

- Characteristic Species: 

Trees: 

Populus tremuloides - trembling aspen 
Picea glauca - white spruce 

- High Shruhrr 

Alnus crispa 
Salix bebbiana 
Cornus stolonifera 

- alder 
- beaked willow 
- dogwood 
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Medium Shrubs: 

Rosa acicularis - wild rose 
Viburnum edule - low bush cranberry 

Herbs: 
Cornus canadensis 
Equisetum snp. 
Rubus, pubescens 
Mitella nuda 
Linnaea borealis 

Mosses: 
Hvlocomium sulendens 
Pleurozium schreberi 

- bunchberry 
- horestail 
- dewberry 
- miterwort 
I twin flower 

- feathermoss 

This type is most common on the Abandoned Floodplains. 
2. Floodplain Leaftree 

Aspen dominated Mixed Leaftree Forests with white spruce 

in the understorey are also found on the Abandoned Floodplains. 

These stands have a similar understorey component as the 

Mixedwood Forest, except that a moss layer is absent. 

This type is believed to be an earlier successional stage 

- 

- 

- 

- 

of the Mixedweod Forest. 

3. Meadow (including Meadow-Shrub) 

The meadows of the floodplain are unique, in that they have 
- 

fairly Sharp boundaries defined by the channel stars 

in which they occur. There is either a Sharp transition 

from Mixedwood Forest to straight meadow, dominated by 

sedges or a gradation of wfllow and bog birch, a distinct 

ring of Calamagrostis sPP+and an inner, wetter centre of 
. -- -_ 

Carex aquatilus and rostrata. Other common species are 

Erionhorum spp.(cottongrass), Ledum groenlandicum (Labrador 

- 

t-1 , and Carex atherodes. 
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C. Upland Forests (Lacustrine, Morainal, and Deltaic Deposits) 

There is a wide variety of forest stands on these Physiographic 

Districts. However, there is a pattern of occurrence. Generally, 

Mixedwood or Mixed Leaftree stands characterize moderately well to 

imperfectly drained minera1 soils, while single species stands are 

more typical on dry (jack pine) and wet(black spruce) extremes 

(Lavkulich et a1 1972). B-9 

1. Mixedwood Forest 

The Mixedwood Forests which occur mainly on well-drained 

soils of the Lacustrine Benchland are very similar to the 

Floodplain Mixedwood in floristic compositions. They may 

be as ta11 and productive in the southern part of the survey 

area. Generally, however, they are more variable, particularly 
- 

in productivity, age, height, and species compositions, and 

in the range of soi1 and topographie positions they embrace. - 

- 

- 

Characteristic Species: 

Trees: 

Populus tremuloides - trembling aspen 
Picea slauca - white spruce 
Betula papyrifera - white birch 

Shrubs,Herbs, Mosses: Generally-s.imilar to Floodplain Mixedwood, 
but more variable. 

2. Mixed Leaftree Porest - -. 

The Mixed Leaftree Forest is common in the area and, like 

the Mixedwood Forest, is quite variable. In many cases, it 

represents an earlier successional stage of stixedwood stands. 

In other cases, spruce does not seem to establish, even if 
- 

-- 
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fire is kept out. Vegetation composition is similar to 

the Mixedwood Forest, but there is a greater variability 

in the underwood layer and a moss and lichen layer is 

absent. 

0 Characteristic Species: 

Trees: 

3. 

Pooulus tremuloides - trembling aspen (dominant) 
Betula papvrifera - white birch 
Populus balsamifera - bafsam poplar 

(Picea glauca may be present in understorey.) 
- 

Ta11 Shrubs: - 

Alnus crispa 

Medium Shrubs: 

- aider 

Sherperdia canadensis 
Viburnum edule 
Rosa spp. 

- buffalo berry 
- low bush cranberry 
- rose 

Herbs: 

Rubus pubescens 
Cornus canadensis 
Linnaea borealis 

Moss: Generally absent 

- dewberry 
- bunchberry 
- twin flower 

Pine Forest 

This type is characterized by rapidly growing jack pine 

stands on well-drained to rapidly drained sites, usually 
aa- 

sands or upland tills. This type establishes directly 

after fire on these sites, but it may succeed to aspen. and 

white spruce. Often aspen (Mixed Leaftree) forest occurs 

closely associated with this type on moister north and east 

- .: 

facing slopes. 

- . 

- 
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Characteristic Species: 

Trees: 

Pinus banksiana 
P. contorta (rarely) 
Populus tremuloides 

- jack pine 

- trembling aspen (associated) 

Medium Shrubs: 

Sheperdia canadensis 
Alnus crispa 
Rosa SPP. 

- buffalo berry 
- green alder 
- wild rose 

Low Shrubs: 

- bog cranberry Vaccinium vitis-idaea 
Arcostaphylos rubra - alpine bearberry 
A. uva-ursi - common bearberry 

Herbs: 

- 

- 

Linnaea borealis 

Mosses: 

Hylocomium splendens 

- . ..Lichens. 

- twinflower 

(on moist sites) 

Peltigera apthosa (on drier sites) 
Cladonia spp. (on drier sites) 

4. Black Spruce Forest 

- 

- 

This type is the dominant tree caver on peaty Gleysols, 

developed on water-receiving lower slopes. The constancy 

of black spruce on these typësmakes the identification 

of poorly-drained Gleysolic soils primarily an identification 
-_ 

of the dark-toned black spruce forest on air photos. 

Black spruce is the main tree species; larch is commonly 

associated; and white spruce and white birch form minor 

components in some areas. Black spruce stands are generally 
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short, slow-growing, and often open, due to the small 

narrow crowns, although tree density may be high. Ta11 

shrubs are rarely present, the usual understorey consisting 

of medium and short shrubs, especially ericaceous shrubs 

and a dense moss covcr. 

Characteristic Species: 

Trees: 

Picea mariana - black spruce 
(Associated - Larix laricina - larch) 

High Shrubs: Alder and/or willow occasionally 

Medium Shrubs: 

Ledum groenlandicum - Labrador tea 
Potentilla fruticosa - shrubby cinquefoil 
Betula glandulosa - bog birch 

Short Shrubs: 

Oxycoccus microcarpus - bog cranberry 
Fhpetrum nigrum - crowberry 

Herbs: 

Equisetum sEE* 

Mosses: 

Hylocomium splendens __._ - feathermoss 

The dense moss layer and accumulations of moderately 

decomposed organic matter under these forests combinëd with 

high water table leads to frequent occurrence of permafrost. 

This type is very common in the area occurring on a11 

Gleysolic soils. 
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6. Brulé 

The vegetation establishing itself on recent burns is 

varied, depending on the site type. However, certain 

species, such as pine, aspen, or fireweed, are particularly 

adapted as early colonizers. 
. 

D. Vegetation of Organic Soils 

Organic soils occur throughout the survey area, and are generally 

divided into two main types, partly on the basis of vegetation. 

1. Sedge Fens 

The vegetation of fens is usually meadow with sedges or 

grasses predominant. Willow, bog birch, sweet gale, and 

scattered tamarack or birch may occur on ridges (in patterned 

fens) or near the margins of depressions. Feathermosses 

and sphagnum mosses adapted to the wet environment are also 

common. The variations in vegetation on different types 

of fens is discussed under Organic Soi&. 

Characteristic Species: 

Trees: 

Larix laricina 
Betula papyrifera 

.: 
Medium Shrubs:' 

Salix spp. 
Betula glandulosa 
Myrica gale 
Potentilla fruticosa 
Vaccinium spp. 

Herbs: 

Parnassia palustris 
Equisetum IspE* 

- tamarack 
- white birch 

_ _.- 

- willow 
- bog birch 

. -. - sweet gale 
- shrubby cinquefoil 

- grass of parnassus 
- horsetail 
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The map area has a continental climate, with long cold Winters and 

short warm summers. The total precipitation is relatively low, but most 

of it falls during the summer months. The only long-term weather station 

within the area is located on the Fort Simpson island. Since 1963, data 

is also available from a station at the Fort Simpson airport on the main- 

land. Data is also available from stations south of the area in Fort 

Nelson, B.C., and Fort Vermillion, Alberta. 

The annual precipitation at Fort Simpson is 13.1 inches (Table l), 

with 7.9 inches coming in the May to September period. The precipitation 

pattern is very similar at the Fort Vermillion station, but Fort Nelson 

has higher annual and seasonal precipitation (17.1 and 10.0 inches 

respectively). The severity of the low seasonal precipitation in the 

Fort Simpson area is partially offset by a low May to September value 

for potential evapotranspiration (PEI. The seasonal PE value for Fort 
.- 

Simpson is 12.7 inches, compared to 16.6 inches in Fort Vermillion, 

Alberta, and 21.5 inches for Saskatoon, Saskatchewan. This indicates a 

moisture deficit deficit during the growing season of 4.6 for Fort Simpson 

and 8.4 inches for Fort Vermillion, The mean annual temperature for 

Fort Simpson is 25'F compared to 29.1 and 35.7'F for Fort Vermillion 
- _.- 

and Beaverlodge, Alberta (Table 1). This difference is due to the colder 

Winters experienced in the Fort Simpson area. The mean July and minimum -_ 

July temperatures are higher for Fort Simpson than either Fort Vermillion 

or Beaverlodge. The longer day length and warmer mid-summer temperatures 

in the Fort Simpson area may be significant when considering whether 

cereal grains may be grown in the North. The growing degree days above 
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42OF for Fort Simpson are 1800, compared to 1900 and 2000 for Fort 

Vermillion and Beaverlodge. Fort Simpson tends to be cooler during 

May and September than the two Alberta stations, but warmer during June, 

JUlY, and August (Coligado et a1 1968). --9 

The frost-free period at Fort Simpson is 92 days, compayed to 81 

and 109 days for Fort Vermillion and Beaverlodge, respectively. 

Estimates for temperature and other related agroclimatic elements 

have been calculated for the Great Plains Region with a regression equation 

that considered elevation latitude and longitude. These calculations 

(Table 2) indicate that oats and barley could be successfully grown at 

elevations of 650 feet near Fort Simpson, 1000 feet near the Blackstone 

River, and up to 1.500 feet above sea level near Fort Liard. 

Due to the long, cold Winters, some soils remain frozen 

periods of time. Permafrost is more prevalent in soils with 

for long 

an insulating 

moss or organic caver. Most well drained soils are free of frost by 

mid-June, while poorly drained soils with a thin organic caver (15-40 cm) 

and most peac'bogs Will remain frozen a11 summer. When the tree and peat 

caver is removed, the poorly drained mineralsoils will not remain 

frozen during the summer months, as evidenced by unfrozen soils in 

seismic cutlines. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-;. 
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CLIMATIC DATA FOR PARTS OF NORTHWESTERN CANADA 
------------------------------------------------------------------------------- 

Fort Fort 'Fort Ver-' Fort ' 
Simpson Simpson A* million Nelson Beaverlodge 

Annual Precipitation 13.1 13.5 13.9 17.1 18.5 
May-Sept. Precipitation 7.9 8.3 8.2 10.0 10.2 
May-Sept. PE** 12.7 12.7 16.6 13.0 16.5 
Annual PE 13.5 -- 18.6 19.5 18.5 
Mean Annual Temperature 25.0 24.6 29.1 30.0 35.7 
Mean July Temperature 62.1 61.0 61.7 62.0 60.2 
Maximum July Temperature 73.5 72.7 74.7 -- 72.2 
Minimum July Temperature 50.6 49.2 48.6 -- 48.1 
GDD+ May-September 1827 1696 1973 -- 1951 
GDD' June-August 1540 -- 1560 -- 1461 
Frost-Free Period 92 89 81 102 109 
Frost Risk, June 15 15% -- 23% -- 5% 
Frost Risk, August 15 10% -- 28% -- 1% 
Elevation '-422. 567 915 1230 2500 
Years of Data 29 7 29 -- 29 * 
Source of Data 1 2 1 3 1 

* 
Fort Simpson Airport 

** PE 
+ GDD 

- Potential evapotranspiration 
- Growing degree days with temperature greater than 42'F. 

Sources: 
1. Risk Analyses of Weekly Climatic Data for Agricultural and Irrigation 

Planning. Tech. Bull. Prepared by Mauro C. Coligado, Wolfgang Baier, and 
Wilbur K. Sly. Agrometeorology Section, Plant Research Institute, Canada 
Agriculture. 

-. 2. Temperature and Precipitation, 1941-1970, The North, Y.T., and N.W.T. 
Environment Canada. 

- 
3. Soils of The Fort Nelson Area of British Columbia. K.W.G. Valentine. 

Canada Agriculture, Vancouver, B.C. 
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Location Latitude Longitude 

TABLE 2 

CALCUIATED CLIXATIC VALUES 

FOR SELECTED SITES IN THE LIARD AREA 

Petitot River near 
B.C. Border 

South of Fort Liard 
near B.C. Border 

60° 122'44' 

60' 123O26' 

Near Flett Rapids 123'26' 

Near the Grainger 
River 

Northwest of 
Fort Simpson 

60'20' 122050' 

62' 121'34' 

Frost 
GDD May- Free 

EPevation Sept. Period 

1327 1715 70 

1676 1501 56 

1000 1818 78 

1000 1648 68 

500 1783 75 

- 

- 

- 

- . 

- 
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SOIL FORMATION -- 

Soi1 is a natural, dynamic, three-dimensional body on the earth's 

surface, containing living matter and supporting or capable of supporting 

plants. 
* 

-- 

- 

-~ 

- 

A wide variety of soils are present in the map area. These differences 

result from the particular combination and interaction of the soil-forming 

factors, namely climate, parent material, relief, drainage, and biological 

activity, a11 acting through time. 

Climate is more important at a regional level. For the sake of soi1 

formation, the whole area is considered to have similar climate. Local 

differences in climate occur where a south-facing slope may be slightly 

- arid, while a similar north-facing slope may be cool, wet, and poorly 

drained. TO a large extent, climate also controls the rate and type of 

biological activity in an area. Vegetation is an important soil-forming 

factor, but is also a function of soil. Vegetation is rooted in the soil, 

withdraws nutrients from it, and in turn influences the micro-environment 

at the soi1 surface and releases gases and enzymes into the soi1 during 

growth. The remains of dead organisms are decomposed by micro-organisms 

in the soi1 and minera1 elements are released to the nutrient cycle. 

The parent material is the base on which the other factors act. 

Al.1 parent materials in this area are moderately calcareous but differ 

widely in their texture. The coarser textured soils tend to have Bruni- 

solic profiles, while those with higher clay contents often have Luvisolic 

profiles. However, a11 the other factors interact to determine the type of 

soi1 profile finally developed. 

The factors of relief and drainage are strontly related, as low, flat 
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areas tend to have poor drainage, while higher or sloping areas tend to be 

well drained. However, even sloping areas cari be poorly drained if the 

parent material is relatively impermeable to the downward movement of water. 

The influence of time in this area is well documented by the occurrence 

or Young soils (Regosols) on the low floodplains, medium age soils (thin 

Brunisols) on higher floodplains, and well developed Luvisols on the 

highest floodplains. Again, it is difficult to generalize because moderately 

developed Brunisols occur next to well developed Luvisols on similar parent 

material of similar age. 

SOIL CT&SSIFICATION 

Soils of the Luvisolic Order 

These are well and imperfectly drained soils formed under deciduous, 

coniferous, and mixed forest regions in moderate and cool climatic regions. 

Al1 soils in this order have light-colored A horizons (Ae) and a B horizon in 

which clay has accumulated (Et). The dominant subgroup occurring in the 

area is the Orthic Gray Luvisol with the horizon sequence L-B, Ae, Bt, and 

Ck. In addition, some soils belong to the subgroup Brunisolic Gray Luvisol, 

which have a brownish-colored Em horizon between the Ae and Bt horizons. 

These subgroups occur mainly on the morainal uplands and on some of the 

fine-textured alluvial and lacustrine soils. 

Soils of the Brunisolic Order 

These are well and imperfectly drained soils formed under forest 

vegetation, lacking a Bt horizon, and having instead a brownish-colored -- 

Bm ho rizon. The Brunisols in this area belong to the Eutric Brunisol 

great group. They are characterized by having a layer in the top meter 

with a pH greater than 5.5. Soils with Ae horizons belong to the Degraded 

Eutric Brunisol subgroup, while soils with little or no Ae belong 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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to the Orthic Eutric Brunisol subgroup. The Brunisolic soils occur 

throughout the area on most types of parent mater-al, 

Soils of the Regosolic Order 

These are well and imperfectly drained soils having horizon develop- 

ment too weak to meet the requirements of soils in any other order. They 

occur primarily on recent alluvial floodplains. Two subgroups occur 

throughout the area. The Cumulic Regosolsubgrouphas alternating minera1 

and organic layers caused by periodic flooding. The Orthic Regosol 

subgroup may have an organic--rich surface horizon, but the organic 

matter content decreases regularly with depth. 

Soils of the Gleysolic Order 

These are minera1 soils that are saturated with water continuously 

or during some period of the year. These soils support hydrophytic 

vegetation and may have an organic surface layer of mixed peat up to 

40 cm thick or fibric peat up to 60 cm thick. They may have distinct 

or prominent mottles of high chroma. They have matrix colors of low 

chroma in the top 50 cm. Most of the Gleysolic soils in this area 

belong to the Orthic and Rego Gleysol subgroups. The Orthic and Rego 

Gleysols are separated on the presence or absence of a B horizon. 

Most of the Gleysols in this area were mapped as peaty phases, having 

between 15 and 40 cm of mixed peat or less than 60 cm of fibric moss 

peat on the surface. 

Soils of the Organic Order 

Organic soils are formed under wet conditions and have a surface 

layer of 40 cm or more of mixed peat material, or 60 cm or more of 

fibric sphagnum moss material. The organic layer must contain more than 

30% organic matter. The Organic soils are separated into'great groups 
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on the basis of the degree of decomposition of the organic material. 

Fibric material is relatively raw and undecomposed, mesic material is 

partly .decomposed, and humic material fs SO well decomposed that very 

little of the organic fibres are discernable. The dominante of these 

three types determines the great group. Subdominant layers determine 

the subgroup. 

If there is underlying material closer than 90 cm (120 cm if 

fibric) to the surface, this material determines the great group. 

The underlying material may be terric (minerai), hydric (water), any 

of which may be permanently frozen (cryic). 

The organic soils in the survey area were not classified in detail. 

Most of the bogs have sphagnum-derived peat and are permanently 

frozen. They are mapped as Cryic Fibrisols. Fens, including fen-type 

areas in bog collapse stars, are usually moderately decomposed sedge 

p-t, and are mapped as Typic Mesisols, Cryfc Mesisosl, and Hydric 

Fibrisols. 

METHODS OF SURVEY 

Soi1 survey is the systematic delineation of land areas in which 

the soils, the associated soi1 properties, and topography are a11 

within defined limits. Within each working area there are concepts 
a :-- 

and limits of certain features, which must be defined to ensure 

uniformity of mapping. The methodology is also connected with the . -_ 

scale of mapping and the purpose of the survey. This survey was designed 

to aid in the development of an agricultural lands policy for the North 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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and as such, is oriented to agricultural capability. Within limits, 

though, the information from this survey cari be used for other types 

of interpretations. 

Field Procedures and Access 

In June, 1975, soi1 inspections were made along'all improved roads 

in the area. During July and August, extensive use was made of a 

helicopter to land field parties and again to pick them up after each 

party had completed a 5-10 mile transect along seismic cutlines. 

Transects were chosen to cross boundaries on pretyped aerial photographs 

and were intended to caver representative soi1 types, both well and poorly 

drained. In addition, the helicopter was used for numerous spot checks 

and for sampling soils in remote areas. The map in Fig.10 shows the 

location of a11 transects, spot checks, and sampling sites. The soils 

were systematically studied in pi.ts or by augering with a hand auger. 

The arrangement, thickness, and texture of soi1 horizons, characteristics 

of the landscapes, and vegetation were recorded on computer sheets 

for future data handling. 

Field work was carried out with the aid of 1959 and 1973 aerial 

photographs at a scale of about 1 inch equals 1 mile. Boundaries between 

distinct areas, such as alluvial floodplains, lacustrine soils, morainal 

uplands, as well as poorly drained areas, were pretyped on the photos 

before going into the field. After field observations along selected 

transects, results were extrapolated on the basis of similarity of 

air photo patterns over the whole.area. 



- 

- 

Fig. 10 - Location of transecm and sample sites. 
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Problems Associated with Mapning 

The area to be mapped extended over a large, relatively inaccessible, 

wilderness region. The north to south distance extended over 2'N latitude. 

- 

- 

- 

- 

-. 

There were indications of change in regional climate that could not 

be quantified and were not recognized in different map units used. The 

regional climatic differences associated with changes in elevation were 

less of a problem, as physiographic districts representing floodplains, 

lacustrine, and morainal soils occurred at distinct elevations. 

Conventions used in Mappinq 

Veneer - Shallow lacustrine, fluvial or alluvial material iess than 1 

meter thick over till or Sand. 

Organic soi1 - This is soi1 material of organic origin greater than 60 

cm thick if fibric peat or greater than 40 cm if moderately decomposed. 

Peaty phase - This is used for Gleysols that have a surface organic 

layer thicker than 15 cm but less than that required for an Organic 

soil. 

Classification and Mapping Procedures 

In a reconnaissance survey of this type, it is desirable to sub- 

divide the landscape into units that are easily recognized on aerial 

photos and in the field and have practical significance for various inter- 

pretations. The three levels .of subdivision of the landscape adopted here 

are: 

1. Physiographic Districts 

The first level of division is based on major differences in relief 

and geomorphic origin. Each district has a common pattern of landform 

and associated climate, soils, and vegetation. They are distinguishable 

at a scale of 1:250,000 to 1:500,000. There are four major Physiographic 

Districts defined in the survey area: 
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A. Alluvial Floodplain 

B. Lacustrine Benchland 

c. Deltaic Sand Plain 

D: Horainal Uplands 

These are described in detail elsewhere in the report. 

The boundaries between the different Physiographic Districts are 

riot always distinct. 

II. Soi1 Associations 

The Physiographic Districts are subdivided on the basis of soi1 profile 

characteristics, texture of the top meter of soil, and gross drainage 

(well and imperfectly versus poorly drained). The associations are given 

geographic place names for identification. In almost a11 cases, each 

association has one soi1 order as dominant, but may bave significant 

members of other orders. The parent material of each association is 

defined as occurring within certaintextural limits. The soi1 association, 
- 

then, is a catenary sequence, reflecting differences in topography and drainage 

on a relatively homogeneous parent material. 

In the reconnaissance soi.1 survey of the Liard Valley by Day (1966) 

- 

the mapping unit used was the soi1 series. Whenever possible, the names of 

series established by Day were used to name the association in which that 
- _ _-- 

series was dominant. In addition, new associations and series were established 

for soils encountered beyond the scope of the earlier survey. -. 

III. Soi1 Mao Units 

The soi1 association is subdivided into mapping units on the basis of the 

relative proportion and types of profiles occurring in each delineated area 

on the map. The map unit essentially represents different topography and 

- 
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- 
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drainage conditions within an association. Vegetation is not an integral part 

of the mapping unit but changes in drainage are reflected in vegetation 

changes. 

Explanatorv Notes of the Soi1 Mao and LePend 
* 

Dominant soils and significant soils - This refers to the relative 

proportion of soi1 series or subgroup profiles as they occur in a map 

unit. Dominant soils occupy over 40 per cent of the unit, while significant 

soils occupy more than 15, but less than 40 per cent. Other soils occupying 

less than 15 per cent may occur, but are not mentioned in the map unit description. 

Soi1 Series - A soi1 series is a soil. body such that any profile in that 

body has a similar arrangement of horizons with characteristics within a 

defined range. Groups of soi1 series occurring in a repetitive pattern 

on the landscape make up a soi1 association. 

Complexes*- Complexes of two different associations cari occur (for example, 

complexes of till with lacustrine). In these cases the first association 

is dominant and the second association is significant. 

- * Organic soils present a special case; organic soils cari be significant 
in an association dominated by minera1 soils but areas of dominant organic 
soils (Grainger or Trail River Associations) and significant minera1 soils 
must be complexed. Where organic and minera1 soils are complexed if the 
organic soi1 association appears first, it means organic soils are dominant; 
if the minera1 soi1 association appears first, it means organic soils 
are CO-dominant with minera1 soils. 
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ALLUVIAL FLOODPLAINS PHYSIOGRAPHIC DISTRICT 

The extensive Alluvial Floodplains of the Liard and Mackenzie 

Rivers are a series of level or gently undulating terraces which are 

characterized by district formation features. The floodplain 

forms as a meander migrates outward and downstream, forming a terrace 

made up of a recurring series of point bar deposits, levees, and 

shallow channel stars in a scalloped. or channelled pattern. These 

features may be in the process of formation, as on the low-lying 

active floodplains of the Liard River which are presently being 

built up. Here point bars form as a result of lateral accretfon 

of alluvium on the inside of a meander bend. The material is usually 

gravelly to fine sandy. As the meander migrates outward, each success- 

ively formed point bar forms an arcuate shaped channel star. A sfde 

view is depictad below: 

f point bar 

channel star 
J 

Liard River 

- 

- 

- 

- 

- 

-. 

- 

- 

- 

- 
meander migration 4 

I If migration proceeds regularly, a &i&hly channelled terrace 

forms. However, if meanders grow irregularly, the channel stars 
. -- 

may vary in width, depth, and relative proportd of the landscape 

Plate 1. In addition, meanders may become tut-off, forming abandoned 

channels or oxbows. These gradually fil1 in with finer deposits but 

remain poorly drained and eventually form peat bogs or fens, accentuating 

their distinct pattern. Backswamps are longer, irregularly-shaped 

- 
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- 

- 

- 

- 

- 

depressional areas, usually formed in inundated areas befiind levees. 

.They are also usually poorly drained and peaty. These individual 

features cannot usually be drawn out at the scale of mapping used, 

and are therefore mapped as terraces or parts of terraces with patterns 

of recurring features. 

Older floodplains which become abandoned above the level of 

active flooding, due to progressive downcutting of the river, maintain 

these typical floodplain features in distinctive patterns of soil, 

topography, and vegetation. 

For the main part of the Liard floodplain, the terraces formed 

do not occur in a regular age sequence on each side of the river, 

due to constant meandering of the river cutting back old terraces 

and forming new ones. However, on the basis of height, age, soils, 

and vegetation, the alluvial deposits have been divided into Recent 

Floodplains and Abandoned Floodplains, corresponding to Jeffrey's 

(1964) description of "Recent" and "Ancient Floodplains." 

Al1 the floodplains occur within 100 feet of the present 

river level, but the Abandoned Floodplains include those terraces 

which are older, higher above river level (generally greater than 

40 feet), and are characterized by mature soils developed on a fine 

silty cap over sands. The Recent Floodplain is more recent in origin, 

including thoseterracespresently forming, lower (15-40 feet above 

river level), and is characterized by sandy or coarse silty soils 

with buried organic layers. TheSe 1OWer terraces are generally found 

closest to the present river channel. Where the Abandoned Floodplain 

occurs adjacent to the Recent Floodplain, they are always separated 

by a steep escarpment (20-50 feet) (Fig. 11 ). 
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- 

- 
includes the floodplains that are in this intermediate category, 

- 

- 

- 

between Recent and Abandoned Floodplains. The Poplar. Association 

is also distinct in that it is developed on coarse silty alluvial 

material. It should be appreciated that, although each association 

is explained as an independent unit, understanding is aided by general 

di&zussion of the characteristics of the floodplain. 

Abandoned Floodplains 
- 

- 

Fine Silty - Older,finer-textured alluvial sediments occur abandoned 

at higher elevations on the>'floodplain. Abandoned Floodplains are 

often marked by steep tut banks (Fig. 11). The typical meander plain 

- landscape is still evident and often accentuated by differing soi1 

and vegetation development. However, the channeled landform is 

usually more subdued than on Recent Floodplains. 

The soils developed on old point bars and levees are predominately 

- 

Eutric Brunisols and/or Luvisols. Gleyed soils occupy imperfectly 

drained channel stars. Gleysols and Organic soils develop in poorly 

drained and very poorly .drained backswamps and channels<, . 
The soi1 texture is silty clay loam or less commonly silty 

clay, overlying Sand usually within one meter of the surface. The 

- 

- 

- 

soi1 is generally more acidic in reaction than Recent Floodplain 

soils. 

The thickness of the underlying sand is undetermined but tut 

banks along the Liard River expose up to 20 meters of sandy alluvium. 

Underlying bedrock is exposed at Flett Rapids and near the mouth of 

the Grainger River. A Granular Survey of the area found gravels 
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Recent Floodolain 

The Recent Floodplain includes those formed in comparatively 

recent times or in the process of formation at present. Most of 

the Recent Floodplain is still subject to periodic flooding. In its 

lowest-lying Riparian portions, flooding is annual, occurring during 

peak flows in spring, while higher areas would be flooded only spora- 

dically. Fort Liard has experienced flooding above its 25 foot 

banks at least twice in the last Century. 

Flooding is the major environmental factor influencing soi1 

and vegetation and soils are subject to continua1 build-up through 

flooding and deposition. 

For an example of the patterns of landform, soils and vegetation 

on the floodplains, see Plate l,Appendix 1. 

- 

- 

- 

- 

- 

- . 

- 

- 
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Liard Association 

The Liard Association occurs on Recent Floodplains and 

Islands along the Liard and Mackenzie River throughout the length 

of the survey area. This association consists mainly of Cumulic 

Regosols developed on moderately well to well drained alluvium. 

The texture of the alluvial deposits 3.s variable, ranging from sandy 

to silty, with sandy loam most frequent. Often there is a gradation 

from coarse textured, even gravelly deposits in the subsoil to finer 

textured sands and silts on the surface. This is a function of its 

deposition, coarser textured material being deposited first on 

sand bars. 

Liard soils are characterized by a thin L-H horizon over stratified 

minera1 alluvial and organic deposits. The buried organic layers 

- represent accumulations of surface organic litter that have been 

buried by periodic flooding and deposition of new alluvium on the 

- surface. Such soils fora when the interval between periods of flooding 

- 
is sufficient to allow significant build-up of organic matter. Therefore, 

the youngest, lowest-lying portions of the Liard Association may lack 

significant build-up of an organic layer on the surface or in the profile. 

These soils are also coarser textured. 

The Liard Association is characterized by the distinct 

channelled pattern common on a11 the floodplains. The channels are 

usually deeper, especially on the lowest-lying portions. Levelling 

occurs with flooding and subsequent deposition over time. 
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I'he+channels may be imperfectly or poorly ,drained, but insufficient 

time has elapsed for significant profile development or accumulations 

of peat normally associated with such sites, although thicker peat 

accufnulations were noted in some backswamps. Gleyed Cumulic Regosols 

and Rego Gleysols are the only significant members mapped in the 

Liard Association. 

The vegetation of the Liard Association is unique and reflects 

the dominant environmental influences of flooding, alluvial deposition, 

and ice-scouring. Riparian Shrub, Balsam Poplar Forest, and White 

Spruce Forest are the successional stages of unfnterrupted development 

on new alluvfum. The resulting vegetation pattern is best exemplified 

at the edges of Recent Floodplains (Plate 1). The dominant vegetational 

type is White Spruce Forest , either white spruce-balsam poplar, the 

climax of the above successional sequence, or white spruce-white birch 

forest, which is more likely of fire origin. In both types the shrub 

and herb layers are generally dense and unlike the Balsam Poplar 

Forests, have a dense moss layer. The main species are shrub-alder, 

rose, dogwood, and low bush cranberry; herb-horsetail, mitrewort, 

dewberry, and bunchberry; moss-feathermoss and plume moss. 

The forests, because of the moister environment and natural a :a - 

barriers such as channels and escarpmeng are less susceptible to 

fire and dominantly mature and over-mature stands of white spruce-- 

and balsam poplar occur. Bru& and mixed leaftree stands representing 

successional stages in regeneration after fire do occur In a feu 

small areas. 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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The success of white spruce and balsam poplar on the flood- 

susceptible Liard soils is due to their ability to put out new roots 

when the base is buried by alluvium. Aspen does not have this 

ability and is rarely found on the Liard soils. 

Thus, the Liard Association has special characteristics because 

it is still actively forming. The Riparian portion of this Association 

has a gradually changing environment, both in time and space, away 

from the river. The Riparian vegetation is particularly rich in 

wildlife habitat quality due to the mosaic effect of the banded 

growth. Many of the plant species, particularly willow, are valuable 

forage species for moose. 

Man Units 

Ll - Dominantly Cumulic Regosols. 

This unit occurs mainly on islands and recent floodplains still . . . 

within the zone of frequent flooding. Although they may flood 

regularly, the water is able to drain off easily after the 

flood recedes. The topography is gently channelled with 

point bar structure generally welL defined. 

L2 - Dominantly Cumulic Regosols and significant Gleyed Cumulic 

Regosols. 

This unit occurs on Young islands and terraces with an irregular 

pattern of imperfectly drained channel stars. These channels 

may be impeded from external drainage by levees (plugged channels). 

L3 - Dominantly Cumulic Regosols and significant Rego Gleysols. 

This unit is similar to L2 but the channel stars are poorly- 

drained. 

Approximately 123,000 acres of the Liard Association were mapped. 
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Blackstone River Association 

The Blackstone River Association occurs in conjunction with 

Poplar soils in the area between the Xetla and Poplar Rivers. This 

association consists mainly of peaty Rego Gleysols developed on 

poorly drained variable textured alluvium. 

The Blackstone River soils are characterized by an organic 

horizon over gleyed,grayish brown,fine sandy to silty alluvium. 

There may be buried organic layers. This association occurs in 

abandoned channels of areas mapped as Poplar Association and also 

in the large abandonded channel in which the Netla River flows. 

, 
(Fig.15). The vegetation is either Black Spruce Forest or Channel 

Shrub (willow, alder, bog birch, Equisetum and sedge). 

As with the Poplar Association this association is quite var- 

iable. The Blackstone River soi1 mapped in the large abandoned 

channels on the meander floodplain.is fairly recent alluvium 

supporting Channel Shrub Vegetation. This area is very wet, occasion- 

ally receiving flood waters from the Liard. In contrast the areas 

of Blackstone River soils mapped east of the Blackstone River have a 
- 

thicker peat layer on the surface and support Black Spruce Forest. 

Map Units 

There is only one map unit in this association. 

Brl - Dominantly Rego Gleysols, peaty phase. 
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Poplar Association 

ThePoplar Association occurs on Abandoned Floodplains of the 

Liard and Mackenzie rivers but represents those terraces intermediate 

between the more recent Liard Association and eider Netla Association. 

This Association consists mainly of Orthic Eutric Brunisols develop- 

ed on well drained,coarse silty alluvium over sandy alluvium. The 

coarse silty alluvial cap is less than 1 meter thick and ranges in 

texture from very fine sandy loam to silt loam. The material is 

moderately calcareous. 

The dominant profile in Poplar soils is the Orthic Eutric Brun- 

isol although sufficient Ae development to make a Degraded Eutric 

Brunisol does occur in places. The average depth of the solum for 

16 observations is 33 cm but this is quite variable. Often the 

Brunisolic development is quite weak and the profile is shallow. In 

these areas Orthic Regosols are often a significant.member of the map 

unit. 

The Poplar Association is the mostvariable of the floodplain 

soils in terms of its occurrence and characteristics. Basically 

however, it occurs in two different types of situations. On the 

floodplains and fslands south of the Blackstone River ft.occurs most 

often in association with,the Liard Association and in several instances 

is complexed with it. Here it occurs on terraces that suggest an 

intermediate development between Liard and Netla in terms of age'. . -. 

These terraces are fairly low in relation to the other abandoned 

terraces but they are higher than the Liard deposits adjacent to 

them and above the level of flooding. 
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In this situation the coarse silty deposit is usually thin . 

and.profile development is weak. Occasionally soils were found 

with a shallow Bm beginning to form on parent material with dis- 

tinct cumulic banding. These factors would suggest a relatively ~ 

Young soil. It is not known how long a cumulic profile would re- 

main once it is abandoned above the level of inundation, and hou 

long it takes before other soi1 forming factors begin to trans- 

form the profile and develop a solum. Often a reddish layer is 

found in the top 5 - 10 cm of these profiles, which may be a mixture 

of ash and the newly forming B horizon. Jeffrey (1964) made similar 

observations of "slightly acid loam" soils with a reddish enriched 

layer often on a parent material with buried orf;anic layers. These 

Poplar soils are closely associated with Liard soils and may repre- 

sent older deposits similar to Liard that have received coarse silty 

deposition while in a position of infrequent floodfng. The terraces 

are gently channelled wfth arcuate channel stars. 

The other area in which the Poplar Association is mapped is 

the narrow stretch of alluvial deposits along the "Long Reach" of 

the Liard. This stretches from where the Liard, River cesses to 

ireander, near Dehdjida Island to the Birch-R-&-ver where the floodplain 

ends. There is also some of this type along the Mackenzie River. 

These soils are coarse silty alluvial over sandy alluvfal similatto 

the other area of Poplar Soils, but they appear to be older, in 

terms of their height above the river. It fs speculated (Cook, 1974) 

that this section of the Alluvial Floodplain represents deposits 

of the Liard River when it was a braided channel in this section 

before and during the time it tut down to its present channel. The 

- 

- 

- 

- 

- 

- 
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patterns of elliptical shaped "islands" of well drained soils and 

poorly drained channels between them supports this contention. Abandoned 

channels are linear and parallel to the river, but are less distinct. 

Typically there is a gradua1 drop with several small escarpments 

from the highest level of these terraces, 1 - 2 miles back from 

the river to the present river channel. 

Orthic Regosols, Gleyed Eutric Brunisols, Gleysols and 

Organics are significant members in the Poplar Association. 

Most of the areas mapped as the Poplar Association have been 

recently burnt and supportleaftree Stan& of white birch andtrembl- 

ing aspen with a dense shrub and herb layer. Qlder stands are mixed- 

woods. The Poplar Association mapped along the Long Reach of the 

Liard River and the Mackenzie River has mostly Mixedwood Forest 

stands, but growth is slower than on the main floodplain near 

Nahanni Butte. 

Map Units 

Pol - Dominantly Orthic Eutric Brunisols. 

This unit occurs in only a few scattered areas on narrow 

'terraces adjacent to the river (along the Long Reach) which 

are dominantly well drained. Channel stars are indistinct. 

Po2 - Dominantly Orthic Eutric Brunisols and significant Orthic 

Regosols. 

This unit occurs in several scattered areas on terraces 

with weakly developed Brunisols. 

Po3 - Dominantly Orthic Eutric Brunisols and significant Orthic 

Regosols and Rego Gleysols, peaty phase. 
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This unit is similar to Po2, but has significant poorly 

drained areas in abandoned channels. 

Po4 - Dominantly Orthic Eutric Brunisols and significant Rego 

Gleysols, peaty phase. 

This unit occurs only on the floodplain between Nahannf Butte 

apà the Nelta River and is closely associated with soils of 

the Liard Association in this area. 

Po5 - Dominantly Orthfc Eutric Brunisols and significant Rego Gleysols, 

peaty phase and Organics. 

This unit occurs on the older narrox terraces along the Liard 

and Mackenzie rivers. 

Approximately 66,940 acres of the Popfar Association were mapped. 

- 



- 67- 

- 

- 

.- 

- 

- 

- 

- 

- 

- 

Netla Association 

The Netla Association occurs on abandoned floodplains of the 

Liard River between Big Island and the Matou River. This association 

consists mainly of Eutric Brunisols developed on well and moderately 

well drained, fine silty alluvial over sandy alluvial material. The 

silty alluvial cap is usually less than 1 meter thick with an aver- 

age thickness of 62 cm. The texture of the solum is silty clay loam 

in the B and BC or Upper C horizons and grades through silt loam and 

very fine sandy loam to loamy sand in the II C. 

Both Orthic and Degraded Eutric Brunisols are mapped as domin- 

ant in the Netla Association with the former more prevalent. Degrad- 

ed Eutric Brunisols are present on well drained crests but even in 

their best development the Ae is thin and faint. The B horizon of 

Netla soils is distinct and characteristic. The depth of the Bm 
+ 

averages 33 - 16 cm. It is characteristically dark reddish brown 

to dark brown in color grading into a more drab olive or gray colored 

C horizon. The solum is generally StrOngly acid in reaCtiOn. 

The Netla Association is characterized by the channelled 

pattern found on a11 floodplain soils although the expression is 

'more subdued than on terraces presently.in formation. The long 

linearswales or channel stars vary in width and in depth but are 

always a significant proportion of the landscape. Depending on their 

size and the severity of drainage these channels may have Gleyed 

Eutric Brunisols, peaty Rego Gleysols or Organic soils developed 

within them. 

The distinct pattern of soils and landform is also reflected 
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in the vegetation. The well drained point bars support tall, 

moderately dense, even aged stands of Floodplain Mixedwood forest. 

These stands are typically dominated by ta11 straight trembling 

aspen. Two storied structure is common with white spruce being the 

main species of the understomywith occasional white birch. The 

spruce may be considerably younger than the leaf trees and suggests 

successional take-over. Understory species include low bush cran- 

bew , alder, rose, bunchberry and feathermoss. 

The vegetation of the channel stars depends on the width, 

depth and resulting drainage condition. Narrow, shallow, imperfectly 

drained channels may have Mixedwood Forest with moist site under- 

storey species. Wi.der,poorly drained channels usually have Black 

Spruce Forest. Very poorly drained sites have Meadow Shrub vegetatioa. 

Map Units 

Ne1 - 

Ne2 - 

Dominantly Orthic Eutric Brunisols and significant Gleyed 

Orthic Eutric Brunisols. 

This unit is mapped on alluvial terraces which were formed by 

regular meander migration leaving a smooth pattern of point 

bars and relatively shallow channels. The terrace are very 

gently channelled and the channels are-imperfectly or rarely 

poorly drained. 

Dominantly Degraded Eutric Brunisols and significant Gleyed-‘ 

Orthic Eutric Brunisols. 

This unit is mapped on areas lfke the above only Degraded Eutric 

Brunisols are more prevalent than Orthic. . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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Ne3 - Dominantly Orthic Eutric Brunisols and significant Rego 

Gleysols, peaty phase. 

This unit is mapped on alluvial terraces with a somewhat 

irregular but distinct pattern of narrow curvilinear 

channel stars or with depressional backswamp areas. The 

topography is gently undulating. 

Ne4 - Dominantly Orthic Eutric Brunisols and significant Rego 

Gleysols, peaty phase and Organics. 

This unit is similar to Ne3, but the poorly drained abandoned 

channels and backswamps occupy a greater proportion of the 

area and many have thicker peat deposits. The topography is 

gently undulating but the pattern of wet channels and back- 

swamps makes this unit very irregular. 

Ne5 - Dominantly Degraded Eutric Brunisols significant Gleyed Degrad- 

ed Eutric Brunisols and Organics. 

This unit is like Ne2, except that it has a significant proport- 

ion of small irregular abandoned channels which have accumulated 

thick peat deposits and now support fen meadows. 
- 

Approximately 42,500 acres of the Netla Association were mapped in 

the survey area. 



- 70 - 

Swan Point Association 

The Swan Point Association occurs on Sbandoned Ploodplains often 

in.conjunction with areas of Netla soils or slightly higher. 

and back from them, forming the highest of the floodplain soils. This, 

plus the development of Orthic Gray Luvisolic profiles on the fine 

silty alluvial material indicate that this association is the oldest 

floodplain soil. 

The texture of the material is silty clay loam to silty clay 

in the 8 and C. As in Xetla soils this fine silty material over- 

lies sand usually within 1 meter. However, on several sites the 

deposit.was greater than 1 meter over sand and these sites were 

observed to be finer textured (silty clay). The parent material 

is generally weakly to moderately calcareous although a few non- 

calcareous profiles were examined. Orthic Gray Luvisols develop 

on thq moderately well to well drained ridges which represent the 

original point bars. The Luvisolic development of Swan Point is 

often weak. The average thickness of the Ae is 7cm but in many 

sites examined was very thin. The Bt is brown to grayish brown 

in color with an average depth of 40 cm. The structure is usually 

strong subangular blocky. The peds are firm and often have a waxy 

lustre when tut. The solum depth averages'M cm. It is moderately 

acidic in reaction. 

The Swan Point Association occurs on terraces which are usually 

gently channelled to level. The occurrence of significant members 

of this association is related to the channelled pattern. Degraded 

Eutric Brunisols occur closely associated with Luvisols on moderately 

- 

- 

- 

- 

- 
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well drained Upper slopes and crests of remnant point bars. Gleyed 

Orthic Gray Luvisols occupy imperfectly drained shallow channel stars. 

Peaty Rego Gleysols occur in poorly drained channels. Organic soils 

occurring in larger channels are drawn out separately, but it is 

likely that they are also present in small amounts with Gleysols. 

The pattern of soils and landform is also reflected in the 

vegetation. Tall, moderately dense stands of Floodplain Mixedwood 

Forest are dominate on this association. The stands are similar to 

those occurring in the Netla Association but spruce is more commonly 

dominant in this association in mature stands. Black Spruce Forest 

or Meadow-Shrub vegetation occurs in poorly drained channels. 

Map Units 

Swl - Dominantly Orthic Gray Luvisols and significant Degraded 

Eutric Brunisols. 

This unit occurs on smooth,faintly channelled terraces, formed 

by regular meander migration. The topography is level and the 

soi1 is well to moderately well drained. 

sw2 - Dominantly Orthic Gray Luvisols and significant Gleyed Orthic 

Gray Luvisols. 

This association occurs on very gently channelled terraces with 

significant imperfectly drained channel stars. 

sw3 - Dominantly Gray Luvisols, significant Degraded Eutric Brunisols 

and Gleyed Orthic Gray Luvisols. 

This unit is similar to Swl, but it occurs on more distinctly 

channelled terraces with significant imperfectly drained channels. 

The topography is level to very gently undulating. 
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sw4 - Dominantly Orthic Gray Luvisols, significant Gleyed Orthic Gray 

Luvisols and Rego Gleysols, peaty phase. 

This unit occurs on gently channelled terraces irregularly tut 

up by imperfectly and poorly drained channels. The wide, 

poorly drained channel stars are sinuous throughout the land- 

scape and are conspicuous by their meadow-shrub vegetation. 

Many of these poorly drained areas have permafrost at shallow 

depths associated with thïck peat deposits. 

sw5 - Dominantly Orthic Gray Luvisols, significant Degraded Eutric 

Brunisols and Rego Gleysols, peaty phase. 

This unit occurs on smoothly to irregularly channelled terraces 

in which the channel stars are wide and poorly drained. 

Approximately 34,000 acres of the Swan Point Association were mapped. 

- 

- 

- 

- --. 

- 
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Flett Association 

The Flett Association occurs on Abandoned Floodplains in 

poorly drained abandoned channels and backswamps associated with 

Netla and Swan Point Associations. The Flett Association consists 

mainly of peaty Rego Gleysols developed on silty clay loam alluvial 

rriaterial over Sand. The fine silty material is usually less than 1 

meter thick over Sand. 

The dominant soi1 in this association is the peaty Rego Gleysol, 

although Orthic Humic, and Rego Humic Gleysols were observed. The 

peat accumulations are variable in thickness depending on the type 

of vegetation. Significant membcrs of this association are Luvisols, 

Brunisols and Organics. Flett Association occurs in basically three 

types of areas; in large backswamps at the back of the highest aban- 

doned floodplains,in old abandoned channels which tut through terraces, 

and on terraces where poorly drained, arcuate shaped channel stars 

are prevalent.Foranexample of this latter type see Fig. 13. Channel 

stars are quite variable. The soi1 is a less important function than 

the drainage of these sites, as they are low fht areas or slightly 

dished surrounded by higher areas on which well drained soils occur. 

In some channels there is an abrupt transition from well drained 

Brunisols or Luvisols supporting ta11 stands of white spruce and aspen 

to poorly drained Gleysols supporting meadow vegetation (Fig:31).In others 

the transition is gradual. Well drained soils with ta11 trees grade 

into imperfectly to poorly drained Gleysols supporting shrubs (bog 

birch and willow), through various types of meadow. In wide channels, 

grasses like Calamagrostis- in the drier edges give way to a wetter 

inner centre with sedges (Carexlquatilus and c. rostrata). The separation 
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of Gleysols and Organic soils is difficult in these channels. Often 

Gleysols are intimately associated with Organic soils and the vegetation 

type is similar. The two main vegetation types are Black Spruce 

Forest and Meado&-Shrub with sedge, columbine, mint and willow, 

although there is much variation as described above. 

Map Units 

Fl - Dominantly Rego Gleysols, peaty phase. 

This unit occurs in poorly drained backswamps and abandoned 

channels. 

F2 - Dominantly Rego Gleysols, peaty phase, significant Orthic Gray 

Luvisols. 

This unit is mapped in only one large area near Flett Rapids 

and represents a terrace in which the poorly drained channel 

stars are wide and irregular, severely cutting up and dominat- 

ing the land surface (Fig.13). 

F3 - Dominantly Rego Gleysols peaty phase and significant Gleyed 

Orthic Eutric Brunisols. 

This unit is similar to FI but differs in that there are sign- 

ificant rfdges which are somewhat higher and better drained and 

have developed Gleyed Orthic Eutric B&isols. 

F4 - Dominantly Rego Gleysols, peaty phase and significant Organics. 
- . 

This unit is in abandoned channels which are fairly wide and 

deep. In such channels organic deposits build up in the wetter 

- 

- 

- 

- 

- 

- 

central area. These were usually mapped as Cryic Fibrisols. 
- 
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FS - Dominant Rego Gleysols, peaty phase and significant Orthic 

Eutric Brunisols. 

This unit is mapped in an area similar to F2, but the well 

drained areas are Orthic Eutric Brun!isols. This unit is 

mapped in only one area in association with Netla. 

Flett is mapped in complex with Grainger in large abandoned 

channels where Organics form the central part and Gleysols near the 

margins. 

Approximately 16,219 acres of the Flett Association were mapped. 

- 

- 

- 
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DHLTAIC SAND PLAIN PHYSIOGRAPHIC DISTRICT 

'L%e Deltaic Sand Plain is an extensive area of proglacial 

fluvial deposits that formed near the mou;th of the ancestral Liard 

River as it emptied into Glacial Lake McConnell. The Deltaic 

Sand Plain extends on both sides of the Liard River over the 

full width of the survey area from the Birch River to the Mackenzie 

River. The area is low-lying for the most part, dropping from an 

elevation of 900 feet above sea level in the south to SO0 feet in 

the north. 

The boundaries of the area are indistinct. From the southwest 

the Lacustrine Benchland, with its gentlé slope towards the river, 

gradually levels out into the broad Deltaic Sand Plain just east 

of the Birch River. This is also the point on the Liard River 

where the last trace of a floodplain ends and the river becomes 

sharply downcut through till and bedrock deposits. For the next . 

25 mfles down river from the Birch River to Jean Marie Creek, the 

sand deposits are a thin veneer over morainal deposits, with the 

till occasionally exposed on ridges or strongly influencing the 

landscape with its striated pattern (see F$,g'24 >. Soils developed 

on this sandy fluvial veneer are mapped as the Sibbeston Association 

(well drained) and the Scotty Creek Association (poorly drained>.-- 

There are also large flat depnessional areas with well developed 

peat plateaus mapped as the Gr%&nger'Associàtlon. 

- 

- 

- 

- 

- 

- 
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Quite abruptly, at about a line running northwest to southeast 

from Antoine Lake to Jean Marie Creek, the sandy veneers give way 

to deeper sand deposits, which prevail from here northeast to the 

Mackenzie River. Over a large part of the area these deposits,have 

- 

- 

-- 

been extensively wind-modified into longitudinal and parabolic dunes. 

Soils developed on these sandy fluvial and wind-modified deposits 

are mapped as the Martin River(wel1 drained) and Antoine (poorly drained) -h. 
Associatfons.Although these soi1 materials are highly permeable, there 

are extensive flat areas away from the Liard River, where the water 

table is high and the area appears like a gigantic swamp. In these 

areas mostly fens have developed, dotted by innumerable small sloughs 

in interdune depressions and over extensive flats. 

The Organic deposits change abruptly from predominantly bogs 

associated with the sandy fluvial veneers to predominantly fens 

associated with the deep sandy fluvial and dune deposits. There 

are organic deposits in several intermediate stages of development 

between bogs and fens as well. In most cases, however, the peat 

deposits are thick. Bogs are usually permanently frozen and elevated 

above the surrounding area. 

The sand deposits are an average of 20 feet thick over till 

in this area, to as much as 50 feet in dunes (Rutter et.&. 1973). --* 

The sand deposits end abruptly at the Mackenzie River and the 

northeast side of the river is a stony eroded till plain. 

Throughout the Deltaic SandPlain the Liard River is incised 

into the relatively level plain through till and even into bedrock 

deposits. The steep sloping walls are several hundred feet high. 

This is in Sharp contrast to the low Alluvial Floodplains upstream. 
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North from Fort Simpson, along the Mackenzie River, the sands 

gradually pinch out into coarse silty deposits associated with the 

Lacustrine Benchland. Beyond this,point towards Camsell Bend,the 

Martin River and Antoine Associations are mapped north of the Mackenzie 

River. These areas are Slightly different from the main area of 

Deltaic Sands, in that they represent very old terraces of the 

Mackenzie River. They are usually wind modified and, as such, are 

similar to the soils near Fort Simpson. 

Thus , the Deltaic Sand Physiographic District is not a sharply- 

defined area like the Alluvial Floodplains but, rather, grades into 

lacustrine and morainal deposits in several areas. Also, apart from 

the dominant deposits of the area described above, there are smaller 

areas of mixed lacustrine and fluvial (Winter Road and Andersen Mill 

Associations) and strictly lacustrine deposits (Gros Cap and Bluefish 

Associations). The former are considered as part of the Deltaic 

Sand Plain Physiographic Districts, while the latter are discussed 

with the Lacustrine Benchland. These deposits occur mainly along 

the Liard River, near its mouth and their presence in close proximity 

to this point on the river suggests that the lacustrine deposition 

occurred in association with water from the Liard River where it 

flowed into Glacial Lake McConnell. -'-- 

Throughout the area mapped as veneers (Sibbeston, Scotty Creek, 
. ~A. 

and Winter Road Associations),examination in soi1 pits and road cuts 

showed a gravelly contact between the sands and the underlying till, 

suggesting erosion or flushing by moving water. Above this contact, 

there was often a thin layer of cross-bedded, silts and sands, 

- 

- 

- 

- 

- 

- 

- 

- 

and finally the surface deposit of fine sandy loam to loamy Sand. For 

an example of the landscape of the Deltaic Sands, see Plate 4,Appendix 1. 
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Sandy Fluvial and Wind Modified Fluvial Deposits 

Martin River Association 

The Martin River Association occurs over the full width of the 

survey area, southwest of the Mackenzie River, to the Martin River 

on the west and Jean Marie Creek to the south (95H). It also 

occurs on old terraces on the north side of the Mackenzie River towards 

Camsell Bend (951 and 955). This Association consists mainly of 

Degraded Eutric Brunisols, developed on sandy fluvial deposits. 

The parent material is mainly loamy sand in texture, moderately to 

strongly calcareous, and represents proglacial fluvial deposits 

of the Liard and Mackenzie River. 

Some of the deposits remain as gently undulating fluvial 

deposits, but over a large part of the area, wind has reworked these 

sands into parabolic and longitudinal dunes. These dunes are presently 

stable and vegetated. These gently to strongly sloping dunes of 

permeable sands create well to rapidly drained conditions on the crests 

and flanks. The Degraded Eutric Brunisol is the dominant profile 

on these dunes and well to moderately well drained fluvial plains. 

This soi1 usually has a thin (10 2 5cm) organic litter layer (L-H) over an averse 

of 10 cm of light gray Ae over a yellowish brown Bm. The solum 

averages 58 cm in depth, but this varies considerably. 

The significant members of the Martin River Association are 

Gleyed Orthic Eutric Brunisols, peaty Rego Gleysols, and Organic soils. 

Gleyed Degraded Eutric Brunisols and peaty Rego Gleysols occur on 

imperfectly drained lower slopes and poorly drained depressions 
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respectively. Although the soi1 materials are rapidly permeable, the 

soi1 profiles may be imperfectly and poorly drained, due to the 

influence of a hdgh ground water table in these soils. Organic soils, 
- 

mostly fen type and often wfth ponded water, occur in larger interdune 

depressions. 

The vegetation on the well to rapidly drained slopes and 

crests is Pine Forest with moderately dense, rapidly-growing jack 

pine stands. Aspen may be presmnt on moister north and east-facing 

slopes and moderately well drained positions. The understorey 

consists of rose, buffalo berry, twinflower, bunchberry, bearberry, 

and bog,cranberry and a moderate groundcover of feathermoss. Lichens 

may be present on drier sites. Under aspen stands the shrubs are 

usually taller and more dense. White spruce may be present with 

aspen as well, but the frequency of fires on these dry soils usually 

keeps white spruce out. Poorly drained depressions have black spruce, 

larch, ericaceous shrubs, and mosses (Black Spruce Forest). These 

often grade into fens with larch,willow and sedges in very wet 

depressions. 

- 

- 

- 

Mappine, Units 

Mrl - Dominantly Degraded Eutric Brunisols, + .-- 

This unit occurs near Fort Simpson on gently undulating wind- 

modified sands, where the smoother relief and proximity to the 

river bank creates predominantly well drained conditions. 

Mr2 - Dominantly Degraded Eutric Brunisols and significant Rego 

Gleysols, peaty phase. 



- 81 - 

Mapping Units 

Mr2 (Continued) - 

- 

This unit represents the largest proportion of Martin River 

Soils. It occurs on gently undulating to moderately 

fluvial and wind-modified landforms with significant 

drained depressions. 

Mr3 - Dominantly Degraded Eutric Brunisols and significant 

Orthic Eutric Brunisols. 

rolling 

poorly 

Gleyed 

This unit occurs under similar conditions to Mrl, but significant 

imperfectly drained conditions are present. 

Mr4 - Dominantly Degraded Eutric Brunisols and significant Rego 

Gleysol, peaty phase, and Organics. 

Martin River Association is mapped on 191,165 acres. Martin 

River occurs complexed with Trail River Organic deposits over large 

areas where scattered dunes are present, in a matrix of wet fen 

deposits. It also occurs complexed with Arrowhead Association in 

the northwest corner of 95H, where the deltaic sands grade into 

lacustrine deposits. Near, Fort Simpson.+rtin River is complexed 

with Anderson Mill Association. 

Antoine Association 

The Antoine Association occurs over the full width of the 

survey area, southwest of the Mackenzie River to the Martin River 

on the west and Jean Marie Creek to the south. This Association 

consists mainly of peaty Rego Gleysols developed on sandy fluvial 

deposits. The calcareous, loamy sand parent material represents 

deep deposits of deltaic sands. This Association represents the 
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poorly drained equivalent of Martin River and occurs closely 

associated with it. 

- 

- 
The peaty Rego Gleysols of the Antoine Association have a 

thick layer of decomposing organic matter (10-48 cm) over mottled grayish 

brown calcareous loamy Sand. They occupy the lowest portion of 

the flanks of dunes and depressions and drainageways in level 

fluvial deposits. Although the soi1 materials are rapidly permeable, 

the soi1 profiles are poorly drained because of the influence of 

a high ground water table. Peaty Rego Gleysols often grade into 

Organic soils in very poorly drained interdune depressions and water 

receiving flats. Degraded Eutric Brunisols are also included in 

this association, occurring on knolls and dune ridges within a pre- 

dominantly poorly drained area. 

The topography of the Antoine Association is level to gently 

undulating or hummocky. 

The vegetation is predominantly Black 

short, dense stands of black spruce, larch, 

Spruce Forest, with 

ericaceous shrubs, and 

mosses. Undisturbed areas with thick insulating moss layers are 

permanently frozen for most of the summer. 
Man Units 

An1 - Dominantly Rego Gleysol, peaty phase-- 

This unit occurs infrequently in the area and in a11 but one 

case occurs in complex with organic soils. In these areas Yt 

represents an intergrade between extensive organic deposits 

and well drained soils. 

- 

- 

- 
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An2 - Dominantly R'ego Gleysols, peaty phase, and significant Degraded 

Eutric Brunisols. 

This unit is common in the Deltaie Sands- and represents:dorz&nantly 

poorly drained areas with a significant proportion of well 

drained soils on scattered dune ridges and knolls. It frequently 

occurs complexed with the Trail River Association. 

An3 - Dominantly Rego Gleysol, peaty phase, and significant Degraded 

Eutric Brunisols and Organics. 

This unit represents the most typical Antoine landscape. 

Dominantly Gleysolic soils with significant areas of well 

drained Brunisols on dune ridges and very poorly,,drained 

Organic soils, often with ponded water, occur in this map unit. 

An4 - Dominantly peaty Rego Gleysols.and significant Organics. 

This unit is mapped on only one small area. Organics usually 

occupy greater than 25% of areas of Antoine and these areas 

are mapped as complexes of Antoine (Anl) and Organic soils. 

The Antoine Association is mapped on 53,572 acres, mostly in 

the Fort Simpson sheet. Of this, about 44,000 acres were mapped in 

complex with Trail River and Grainger Associations. 
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The Sibbeston Association is usually gently undulating to 

hummocky with the underlying morainal surface covered but not masked. 

Often the surface is ridged and striated, with morainal flutings 

running east-west. South of the Liard River some of these areas are 

fairly distinct and here Sibbeston is complexed with Troue Lake till 

deposits. 

The vegetation of the Sibbeston Association varies from Pine 

Forest to Mixedwood, pine, and mixed pine-aspen stands, with alder, 

buffalo berry, rose, and bearberry in the understorey are common on well 

drained ridges. Aspen and spruce-aspen stands are frequently found 

on moister sites. The underlying till and its influence on fhe moisture 

regime as well as the frequency of fires seem to be determinants of the 

vegetation. Drier, fire-prone areas tend to maintain Pine Forest. 

Map Units 

Sbl - Dominantly Degraded Eutric Brunisols. 

This unit is confined to a few relatively small areas which 

represent well drained ridges or knolls. 

Sb2 - Dominantly Degraded Eutric Brunisols and significant Rego 

Gleysols, peaty phase. 

This unit occurs on gently undulating or faintly ridged 

topography with significant poorly drained soils in the 

depressions. 

Sb3 - Dominantly Degraded Eutric Brunisols and significant Rego 

Gleysols, peaty phase, and Organics. 

‘This unit is utiiually associated with strongly ridged areas 

with Gleysols and Organics occupying the inter-ridge depressions. 
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The Sibbeston Association is mapped on 138,132 acres, of which 

96,000 acres are well-drained. 

The Sibbeston Association occurs complexed with Bovie Lake 

soi& where the deitaic sands grade into the lacustrine deposits 

near the Birch River. Other minor areas of complexes are the 

following: 

- Sibbeston Association occurs complexed with Gros Cap Association, -* 

- 

near the Liard River, where there has been some lacustrine deposition. 

- Sibbeston Association occurs complexed with Martin River Association, 

where there are significant areas of Sand dunes developed on a predominantly 

sandy veneer. 

- Sibbeston and Trout Lake soils are complexed in the strongly 

striated till area in the south of 9%. 

- 

Scottv Creek Association 

The Scotty Creek Association occurs over the full width of the 

survey area, starting at the Birch River and continuing north and 

east to Jean Marie Creek. This Association consists mainly of peaty 

Rego Gleysols developed on sandy fluvial veneer overlying till. 

This Association represents the poorly drained equivalent of Sibbeston 

Lake Association and occurs closely associated with it. 

- 

- 

The peaty Rego Gfeysol of the Scotty Creek Association has a 
d :r - 

thick layer of decomposing organic materiaf over mottled grayish 

brown, calcareous sandy loam to loamy Sand. These soils are formed 

in water-receiving positions and are poorly drained. Gleysols are 

found on lower slopes, depressions, and drainageways, where they 

often grade into Organic soils. Degraded Eutric Brunisols are also 
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included in this Association, occurring on ridges as knolls within 

a predominantly poorly drained area. 

The topography of the Scotty Creek Association is level to gently 

undulating or hummocky. 

The vegetation, as on a11 Gleysols in the area, is predominantly 

Black Spruce Forest, with short dense stands of black spruce, ericaceous 

shrubs, and mosses. Undisturbed areas with thick insulating moss layers 

are frozen for a large part of the summer. 
Map Units 

SC1 - Dominantly Rego Gleysols, peaty phase. 

This unit occurs in only a few small areas and is associated 

with drainageways. 

SC2 - Dominantly Rego GleysolsI peaty phase, and sfgnificant 

Degraded Eutric Brunisols. 

This unit represents the most typical Scotty Creek landscape. 

It occurs in large depressional areas, with significant 

areas of well drained soils on ridges and knolls. 

SC3 - Dominantly Rego Gleysols, peaty phase, and significant Degraded 

Eutric Brunisols and Organics. This unit occurs on a north- 

sloping area, where significant areas of organics and well 

drained ridges are interspersed throughout the,dominant matrix 

of Gleysols. 

There are 80,325 acres of the Scotty Creek Association mapped. 

Scotty Creek Association oqcurs in complex with Martin River Association 

in an area where dunes are scattered throughout a large area of gleysols. 

It also occurs complexed with Trail River andGrainger Associations in 

drainageways and with Jean Marie Association in large outwash areas. 
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Sandy Fluvial and Lacustrine Deposits 

Winter Road Association 

The Winter Road Association occurs in the Deltaic Sand Plain 

in close association with the Sibbeston Association, but usually 

close to the Liard River. This Association consists mainly of 

Degraded Eutric Brunisols, with lesser amounts of Luvisols and Gleysols 

developed on well drained sandy fluvial and silty lacustrine veneer 

overlying till. The deposit is sandy loam to loamy fine sand with 

silt loam and silty clay loam bands through the B and/or C horizons. 

These bands are thin (l-5 cm) and spaced several centimeters apart. 

In some of these soils there is sufficient clay in these bands to 

meet the requirements of a St horizon, in which case it is recognized 

as an Orthic Gray Luvisol. 

This Association is defined as a veneer, although the depth 

to the underlying tili is slightly more than one meter in some areas. 

Often there is a gravelly contact with the till, suggesting that 

the till was eroded or flushed before fluvial and lacustrine deposition 

occurred. These deposits are a11 bordering on the Liard River and 

it seems most likely that their deposition was associated with the 

Liard River before it tut down in its present channel. Faint abandoned 

channels are recognizable but these are very old and cari not be 

associated with alluvial floodplains. -_ 

The Degraded Eutric Brunisol profile is characterized by a well- 

developed Ae (average depth 11 cm * 4 cm) and a Bm or Btj usually 
. with banding. The average depth of the solum is 50 cm + 15 cm. 

- 

- 

- 

- 

- 
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of these stands is most commonly alder, rose, lowbush cranberry, 

bog cranberry, bunchberry, and feathermoss. Where these areas are 

burnt, they are regenerating to dense pine and aspen stands in which 

white spruce may establish in the understorey. The area of Winter 

Road south of the Liard River has dense Young stands of aspen and 

pine similar to the Sibbeston Association which surrounds it. ThiS 

area seems to have poorer productivity. Gleysols are characterized 

by Black Spruce Forest. 

Map Units 

Wrl - 

Wr2 - 

Dominantly Degraded Eutric Brunisols and significant Orthic 

Gray Luvisols. 

This unit occurs on well drained areas next to the Liard River. 

Dominantly Degraded Eutric Brunisols and significant Rego 

Gleysols, peaty phase. 

This unit has significant poorly drained areas with peaty 

Rego Gleysols. 

Approximately 33,325 acres of the Winter Road Association were 

mapped and 4430 of these were poorly drained. 

Anderson Mill Association 

The Anderson Mill Association is set up as part of the Deltaic a :- - 

Sand Plain and is found on a small area near Fort Simpson (near Anderson 

Sawmill). However, it does occur in several small scattered areas. 

of the survey area, on the Lacustrine Benchland. 

This association consists mainly of Degraded Eutric Brunisols 

.- 

-. 

- 

-, 

- 

- 

- 

developed on welk drained, moderately calcareous sandy fluvial and 

silty lacustrine deposits. The deposit is loamy sand to sandy loam 
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with silt loam and silty cj.ay loam bands in the B and C horizons. 

These bands are thin (1-5 cm) and spaced several centimeters apart. 

The Degraded Eutric Brunisol profile is characterized by a 

well-developed Ae (10-20 cm> over a thick brownish Bm, usually with 

banding. The profile is similar to Martin River except for the finer 

textured bands. 

The topography of the Andersen Mill Association is as variable 

BS the areas it occurs in, ranging from level to moderately inclined. 

Anderson Mill is similar in texture to Martin River and in 

one instance occurs in complex with it. However, the : finer 

textured bands in the profile give this soi1 a better water-holding 

capacity and a moister site, which is reflected in the vegetation. 

Near Fort Simpson the main area of Anderson Mill supports good 

stands of white spruce - aspen forest (which is currently being 

harvested). 

The other areas of Anderson Mill in 95B support ta11 Mixed 

Leaftree Forest. In particular, the large hi11 west of the Netla 

River, where Anderson Mill occurs in complex with Bluefish Associatron, 

has unique mature birch and aspen stands. 

Map Units 

Ad1 - Dominantly Degraded Eutric Brunisols. 

This unit is mapped in a11 but one instance where Anderson 

Mill occurs. 

Ad2 - Dominantly Degraded Eutric Brunisols and significant Orthic 

Gray Luvisols. 

This unit is mapped in only one small area on an old terrace 
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north of the Mackenzie River, towards Camsell Bend. 

Apptoximately 2,272 acres of the Anderson Mill Association 

were mapped near Fort Simpson. 

- 

- 

- 

- 

- 

- 

- 

- 

-. 
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Sandy Fluvial Veneer over Gravélly Fluvial 

Jean Marie Association 

- 

- 

- 

- 

- 

- 

- 

-- 

The Jean Marie Association occurs near Jean Marie Creek and 

along the Mackenzie Highway , south of the Liard River (Fig. 18). 

The parent material is highly calcareous gravelly Sand, covered 

by less than one meter of loamy sand fluvial material. 

The dominant profile is the Degraded Eutric Brunisol with a 

thin bleached Ae over a brown-colored Bm horizon. The surface 

texture is loamy fine sand , while the C horizon contains mostly 

grave1 in the 2-4 mm size range. 

The vegetation is jack pine with 

rose, buffalo berry and bog cranberry. 

recently burnt. 

Map Units 

an understorey of alder, 

Most of the area has been 

Jml - Dominantly Degraded Eutric Brunisols. 

Approximately 11,000 acres were mapped in one gently undulating 

outwash plain, and 5450 acres were mapped in complex with other soils 

in an abandoned glacial spillway. 

- 

- 
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LACUSTRINE BENCHLANDS PHYSIOGRAPHIC DISTRICT 

During retreat of the Laurentide ice sheet, major lakes were formed 

in the Liard and Mackenzie River valleys. Silt and clay lacustrine matérials 

of variable thickness were deposited at this time. These deposits occur 

at the surface above 500, 650, and 750 feet above sea level at Fort Simpson, 

Nahanni Butte, and Fort Liard, respectively. The Upper limit of the 

lacustrine deposits varies from about 1000 feet in the north and central 

sections to approximately 1400 feet above sea level near Fort Liard. The 

majority of the lacustrine deposits are less than one meter thick over till 

(Bovie Lake and Bulmer Associations). Thicker deposits occur only in a 

thin band next to the floodplains on both sides of the river (Arrowhead 

and Petitot Associations). 

Silt loam is the usual texture occurring in the lacustrine deposits. 

Two important areas are different in that they tend to have silty clay loam 

and silty clay textures. One is the area of Petitot soils mapped on the 

northwest side of the Liard River in map sheet 95G. The soils here are 

thicker than one meter and have silty clay to silty clay loam textures. 

The other area of finer textured lacustrine soils occurs in the Fisherman 

Lake area and consists of less than one meter of silty clay loam material 

over till (Celibeta Association). 

Occasionally, some of the silt loam material overlies sandy material 

(Bluefish Association). In some cases, the sand layer may only be a few 

feet thick over till. In other areas, such as near Fort Simpson and on 

the upland area west of the Netla River, the sand may be considerably 

thicker. 
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The thicker lacustrine deposits (Arrowhead, Petitot, and Gros Cap) 

usually have subdued local relief, broken occasionally by eroded channels 

near the edge of the floodplain. The thinner deposits (Bovie Lake Association) 

have variable topography, usually reflecting the underlying morainal deposits. 

Topography varies from gently sloping to roughly undulating ridged and striated 

patterns. 

The vegetation is dominantly Nixedwood or Mixed Leaftree Forests on 

the well drained sites and Black Spruce Forest on the poorly drained and 

very poorly.drained sites. 

The well.drained areas have developed Brunisolic and Luvisolic soils. 

The Luvisols have developed primarily in the-finer textured soils (except 

Petitot) and where the B horizon develops in the underlying till. The 

largest well drained areas occur mostly on sloping terrain next to the 

Liard River and its tributaries. Away from the streams and rivers the 

- 

- 

- 

- 

- 

drainage system is immature andGleysolsand 0rganiti soils occur on poorly 

to very poorly drained,long,gentle slopes, drainageways, and depressional 

areas. Organic soils do occur in separate, distinct areas, but more 

conxnonly are in very poorly drained areas within other soi1 types. - 

The boundary between the lacustrine and till deposits is not well 

defined and complexes of lacustrine veneer with-@i41 do occur on rougher 
- 

terrain at higher elevations. The lacustrine deposits also grade into 

fluvial Sand deposits that occur near the mouth of the Liard River. On-‘ i 

the other hand, the boundary between the Lacustrine Benchland and the 

Alluvial Floodplains is usually quite Sharp. In many places the alluvial acttin 
. 

has tut into the Lacustrine Benchland and there is a steep escarpment 
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down to the floodplain. Where there are no floodplains and the Lacustrine 

Benchland abuts the Liard River, there is a steeply sloping bank, usually 

mapped as Hillwash. Tributaries that dissect lacustrine deposits produce 

a combination of steep eroding banks with a variety of soils and narrow 

floodplains in the valleys. These areas are treated as miscellaneous land 

types (Tributary Floodplain and Hillwash). 

The Lacustrine Benchland represents the largest proportion of land 

in the area. For an example of the landscapes common on the Lacustrine 

Benchland, see Plates-2 and 3,'.Appendix:I.. 
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COARSE SILTY LACUSTRINE 

Arrowhead Association 

The Arrowhead Association is mapped on either side of the 

Liard, Mackenzie, and Muskeg Rivers just above the floodplain. 

It consists chiefly of Degraded and Orthic Eutric Brunisols developed 

on coar8e silty lacustrine material. It is similar to the Bovie 

Lake Association except that till is net encountered in the top 

meter of soil. Also included in the Arrowhead AssocfatLon are 

Gleyed Brunisols, peaty Rego Gleysols, and Organfcs. 

The Degraded Eutric Brunisols have Ae horizons about 7 cm 

thick over brownish Bm horizons over moderately calcareous silt 

loam or very fine sandy loam material. Degraded Eutric Brunisols 

usually occur in areas of better than average drainage, such as 

near stre.ams or areas with moderately undulating topography. Nearly 

level areas are dominated by Gleyed Orthic Eutric Brunisols. Thé 

vegetation on well drained Brunisols is Mixedwood or Mixed Leaftree 

Forests. Mixedwood stands are usually quite ta11 and fast growing. 

Understorey vegetation is commonly alder, low bush cranberry, and 

rose and a variety of herbs, especially bunchberry. Festhermoss 

occurs under spruce. 

Map Units - . 

Arl - Dominantly Degraded Eutric Brunisols and significant Orthic 

Eutric Brunisols. 

Ar2 - Dominantly Orthic Eutric Brunisols with significant Degraded 
. 

Eutric Brunisols. 

-_ 

- 
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Map Units (Continued) 

Ar3 - Dominantly Degraded Eutric Brunisols and significant Gleyed 

Orthic Eutric Brunisols. 

Ar4 - Dominantly Degraded Eutric Brunisols and significant Rëgo 

Gleysols, peaty phase. 

Ar5 - Dominantly Orthic Eutric Brunisols and significant Rego 

Gleysols, peaty phase. 

Ar6 - Dominantly Gleyed Orthic Eutric Brunisols and significant 

Rega Gleysois, peaty phase. 

Ar7 - Dominantly Degraded Eutric Brunisols and significant Rego 

Gleysols, peaty phase and Organics. 

ArS - Dominantly Degraded Eutric Brunisols and significant Gleyed 

Orthic Eutric Brunisols and Rego Gleysols, peaty phas.e. 

Approximately 131,120 acres of the Arrowhead Association 

were mapped, 90,000 of which are well drained. 

Shale Creek Association 

The Shale Creek Association occurs in poorly drained depressional 

areas adjacent to areas of Arrowhead soils. The dominant soils 

are peaty Rego Gleysols with significant Brunisols and Organics. 

The peaty Rego Gleysols have an organic surface layer, 25 

* 12 cm thick over mottled gray silt loam or very fine sandy loam 

lacustrine material. Sheltered areas with an insulating moss caver 

remain frozen for a large part of the summer season. The Brunisols 

have the same characteristics as those occurring in the Arrowhead 

Association. The vegetation on the poorly drained sites is usually 

Black Spruce Forest. 
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Man Units 

Shl - Dominantly Rego Gleysols, peaty phase. 

Sh2.- Dominantly Rego Gleysols, peaty phase and significant Orthic 

Eutric Brunisols. 

Sh3 - Dominantly Rego Gleysols, peaty phase and significant Orthic 

Eutric Brunisols and Organics. 

Sh4 - Dominantly Rego Gleysols, peaty phase and significant Organics. 

Fifty three thousand acres of the Shale Creek Association 

were mapped, of which 7800 were Organic soils and 8500 were Orthic 

Eutric Brunisols. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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COARSE SILTY LACUSTRINE VENEER OVER TILL 

Bovie Lake Association 

The Bovie Lake Association occurs throughout the map area 

at elevations just above the Arrowhead and Petitot soils but below 

the Morainal Uplands. This association consists chiefly of Degraded 

Eutric Brunisols developed on coarse silty lacustrine material 

less than one meter thick over till. Also included in the Bovie 

Lake Association in significant amounts are Orthic Eutric Brunisols, 

Brunisolic Gray Luvisols, Orthic Gleysols, Rego Gleysols peaty phase, 

and Organic soils. 

The parent material is silt loam and very fine sandy loam, 

moderately calcareous lacustrine material 40 2 19 cm* thick over 

calcareous till. The dominant profile occurring in this association 

is the Degraded Eutric Brunisol (Fig. 19). It has a weak Ae horizon 

less than 5 cm thick and a B horizon 30 k 15 cm* thick. If the B extends 

into the underlying till, the profile is commonly a Brunisolic Gray 

Luvisol and the lower B horizon tends to have an accumulation of clay. 

Many of the Brunisols have very thin (< 2 cm) Ae horizons and are classified 

as Orthic Eutric Brunisols. The pH varies from 4.5 - 6.0 in the B 

horizon, to 7.0 - 8.0 in the C. Soi1 drainage of the Brunisols and 

Luvisols is generally good, while the Gleysols and Organics are contin- 

uously wet. 

The vegetation on the well drained sites is Mixed Leaftree or Mixed- 

wood Forests. Aspen and birch are most prevalent in the leaftree 

stands that are regenerating on large burnt-over areas 

* The mean and standard deviation was calculated, using at least 
24 observations. 
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Map Units (Continued) 

Bv3 - Dominantly Degraded Eutric Brunisol and significant Brunisolic 

Gray Luvisols. 

This unit is mapped in upland areas usually in combination with 

the Trout Lake Association (till). Higher portions of the 

landscapes are till, the midslope is the Brunisolic Gray 

Luvisols, and lower slopes with the thicker silt loam material 

includes the Degraded Eutric Brunisol profiles. 

Bv4 - Dominantly Degraded Eutric Brunisols and significant Orthic 

Gleysols. 

This unit is similar to Bv5, except that the Gleysols are not 

as poorly drained and have a thinner organic caver. These 

soils occur on the long sideslopes where the wetter portions 

of the landscape are saturated by seepage from upslope. 

Bv5 - Doaiinantly Degraded Eutric Brunisols and significant Rego 

Gleysols, peaty phase. . 

This unit is widespread over the whole area. The Gleysols 

occur in the poorly drained depressions and have an organic 

caver from 10 - 50 cm thick. 

Bv6 - Dominantly Degraded Eutric Brunisols and significant Rego 

Gleysols, peaty phase and Organics. 

This unit is similar to Bv5, except for a larger amount of 

poorly drained areas, some of which have more than 60 cm of 

organic material on the surface. 
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Man Units (Continued) 

Bv7 - Dominantly Degraded Eutric Brunisols and significant Brunisolic 

Gray Luvisols and Rego Gleysols, peaty phase. 

This unit occurs dominantly in an area of linear ridges or 

drumlinoid topography. The Upper slopes *are till or shallow 

(less than 30 cm) lacustrine material and have Brunisolic 

Gray Luvisol profiles. The Eutric Brunisols occur on the side 
. 

slopes and the peaty Rego Gleysols in the swales between the 

ridges. 

- 

- 

- 

Approximately 480,000 acres of the Bovie Lake Association were 

mapped. Of this total, 319,500 were well drained, 101,000 were 

GleySOlS, and 21,000 were classified as Qrganic soils. Bovie Lake 

Association occupies the largest acreage of any soi1 type in the 

map area (approximately 15% of the total area). 

- 

- 

Bluebill Association - 

The Bluebill Association is of limited extent occurring in two : 

areas on both sides of the Liard River. It consists mainly of Gray - 

Luvisols developed on silt loam lacustrine material less than one 
- 

meter thick over till. One Bluebill area occurs on the south- 

facing slope of the high bedrock ridge southeast of the Liard River. - _a- 

Parts of this area are of .ftier texture, approaching silty clay 

loam in the lower solum. The other Bluebill area occurred west of-- 

the Liard River, also on a gentle south-facing slope. The improved 

drainage in these twu areas may be responsible in part for the formation 

of Luvisolic soils. 

- 
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The vegetation on the Bluebill soils west of the river is 

dominantly ta11 spruce and aspen (Mixedwood Forest). The Bluebill 

area on the south side of the river has stands of jack pine at 

higher elevations and mixedwood stands at lower elevations. 

The Orthic Gray Luvisol profile has 6 cm of a black L-H 

(organic) layer over a leached Ae (14 cm) over a reddish brown Bt 

horizon. The mean solum thickness is 37211 cm. 

Map Units 

Bbl - Dominantly Orthic Gray Luvisols and significant Degraded 

Eutric Brunisols. 

Bb2 - Dominantly Brunisolic Gray Luvisols and significant Degraded 

Eutric Brunisols and Rego Gleysols, peaty phase. 

Approximately 21,250 acres of the Bluebill Association were 

mapped. 

Bulmer Association 

The Bulmer Association consists dominantly of peaty Rego 

Gleysols developed on very fine sandy loam and silt loam lacustrine 

material less than one meter thick over till. It occurs on long 

gentle slopes (Fig.20 ) and in depressional areas on level to 

strongly ridged and rolling landscapes. 

The vegetation is mainly black spruce with occasional larch, 

dense ericaceous shrubs, and mosses. Undisturbed areas with thick 

insulating moss layers are frozen for a large part of the summer, 

particularly in the Camsell Bend area. 
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Bu4 - Dominantly Rego Gleysols, peaty phase, and significant Organics. 

Bu5 - Dominantly Rego Gleysols, peaty phase, and significant Orthic 

Eutric Brunisols and Organics. 

Over the whole area mapped, the Bulmer Association contains 

about 254,000, 37,700, 21,000, and 54,000 acres of Peaty Rego 

Gleysols, Orthic Eutric Brunisols, Gleyed Brunisols, and Organics, 

respectively. 

Bulmer soils often occur complexed with morainal deposits 

(Rabbit Creek or Trout Lake Associations) near the Upper, outer 

edges of the Lacustrine Benchland. In these cases, the till is 

exposed on ridges and topographie highs, while the Bulmer lacustrine 

veneer occupies the lower slopes and depressions. 

- 

- 

- 

- 
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COARSE SILTY LACUSTRINE VENEER OVER SAND 

Bluefish Association 

The Bluefish Association occurs in widely scattered areas of 

the map area and in different environments. It consists chiefly 

of Degraded Eutric Brunisols with minor amounts of peaty Rego Gleysols 

developed on silt loam lacustrine material less than one meter thick 

over fluvial sands. 

The Bluefish soils mapped in the Fort Simpson area occur next to 

the Liard River in association with fluvial sands of deltaic origin. 

Surface textures in this area are finer than usual, with some in 

the silty clay loam range. Bluefish is also mapped southwest of 

the Liard River, on the sloping area at elevations intermediate 

-_ between Arrowhead and Bovie Lake soils. In this area.the fluvial sands 

- 
may be thin over till. Another unique area of Bluefish soils occurs on 

a. height of land partially encircled by the Liard River, located 

-- west of the Netla River. The unique vegetation of this area is 

daminantly large white birch and aspen with mountain ash noted. 

- Some seepage slopes have a dense growth of willow and alder. 

- 
Evidence from eroded channels indicates the sand is at least a 

few meters thick over till. The fourth major occurrence of Bluefish 

- soils is on the west side of the Liard River, between the floodplains 

and the Franklin Mountains. The Bluefish soils mapped in this area 

tended to be more variable in texture, depth, and profile type than 

was usual for this Association. 
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Nap Units 

Bfl - Dominantly Degraded Eutric Brunisols 

Bf2 - Dominantly Degraded Eutric Brunisols and significant Rego 

Gleysols, peaty phase. 

Approximately 39,016 acres of the Bluefish Association were mapped 

with about 8000 acres mapped on the hi11 west of the Netla R$ver and 24,000 

acres mapped west of the Liard River. 

Babiche Association 

The Babiche Association occurs throughout the map area in 

association with the Bluefish soils. It consists of peaty Rego 

Gleysols and significant Degraded Eutric Brunisols developed on 

coarse silty lacustrine material less than one meter thick over 

fluvial Sand. 

The dominant soi1 consists of 15-50 cm of a black organic 

layer over a net grayish silt loam material. 

The vegetation is short, dense black spruce, ericaceous 

- 

- 

- 

shrubs, and feathermosses. 

- 

Man Units 

Bel - Dominantly Rego Gleysols, peaty phase, and significant 

Degraded Eutric Brunisols. 

-_ 

Approximately 16,000 acres of the Babiche Association are mapped. 

- 



- 111 - - 

- 

-_ 

- 

_.- 

-- 

1  

- -  

- -  

_  

FINE SILTY LACUSTRINE 

Petitot Association 

The Petitot Association occurs in two distinct areas of the 

Lacustrine Benchland, north of and parallel to the Liard River 

from Dehdjida.Creekto the Birch River and in the Fisherman Lake 

Area. This Association consists mainly of Degraded Eutric Brunisols, 

developed on fine silty lacustrine deposits. The parent material is 

grayish brown, moderately calcareous silty clay loam to silty clay. 

The profile is fairly shallow, with an average solum depth of 

32 cm. The mean depth of the Ae is 7 cm, but this is quite variable. 

Orthic Eutric Brunisols (thin Ae) were recorded in some places. 

Significant members of the Petitot Association are Orthic Gray 

Luvisols, peaty Rego Gleysols, and Organics. 

The Petitot Association is characterized by level or gently 

undulating topography. Drainage is well to moderately well on crests 

and long gentle slopes where Brunisols and Luvisols develop. Lower 

slopes are imperfectly drained and often moist from seepage conditions. 

These grade into poorly or very poorly drained depressions, which 

have peaty Rego Gleysols and Organic soils developed in them. 

The vegetation of the Petitot Association is variable. The most 

common vegetation type is a Young Mixed Leaftree Forest with short, 

dense, even-aged stands of trembling aspen and white birch, with 

alder, buffalo berry, willow, and usually white spruce in the 

understorey. Herbs and mosses are sparse. These stands are of 

fire origin and, given time, white spruce would most likely succeed. 
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Another vegetation type common on imperfectly to poorly drained 

lower slopes of the Petitot Association, but also present on seepage 

sl‘opes of other soils, is a short, dense stand of birch, alder, and 

willow in about equal height and proportion. 

Black spruce,alone, or in combination with tamarack and birch, 

usually occurs adjacent to 'wet depressions. The depressions them- 

selves usually support sedge with scattered tamarack, willow, and birch. 

On the small area of Petitot soils mapped in the Fisherman Lake area, 

there is ta11 aspen forest. 

Xap Units 

Pel Dominantly Degraded Eutric Brunisols and significant Orthic 

Gray Luvisols. 

- 

- 

- 

- 

This unit has dominantly well to moderately well drained soils 

on gentle slopes. - 

Pe2 - Dominantly Degraded Eutric Brunisols and significant Orthic 
- 

Gray Luvisols and Rego Gleysols, peaty phase. 

This unit is similar to Pel, in that external drainage is 

developed, but there are significant, poorly.drained depres- 

sions and drainageways. 

Pe3 - Dominantly Degraded Eutric Brunisols and significant Rego 
- .-a - 

Gleysols, peaty phase. 

This unit is dominantly well drained, with scattered small -_ 

depressions. 
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- Map Units (Continued) 

Pe4 - Dominantly Degraded Eutric Brunisols and significant Rego 

Gleysols, peaty phase, and Organics. 

This unit has poor external and interna1 drainage, and has 

numerous small depressions and sloughs scattered throughout. 

Approximately 31,300 acres of Petitot soils were mapped in 

95G and 9,600 acres were mapped in the Pisherman Lake area. 
- 

Gros Cap Association 

The Gros Cap Association is a silty clay loam lacustrine 

deposit and occurs near the Liard River. The dominant soi1 is the 

well drained Orthic Gray Luvisol. It has 7.2+ 1.3* cm organic layer 

(L-H) over a 12.4'7.4 cm leached Ae horizon over a reddish brown 

Bt horizon. 

The Gros Cap soils are similar to the Petitot soils in texture 

and parent material, but have a more strongly developed B horizon 

and a thicker SO~&I: 

The topography is level to gently undulating, and there are 

generally few poorly drained sites in the landscape (Fig. 22). 

The vegetation is Mixedwood Forest--aspen and white spruce, 

with buffalo berry, alder, raspberry, bunchberry, and feathermoss as 

common plants in the understorey. 

Map Unit 

Gel - Dominantly Orthic Gray Luvisols. 

Approximately 3700 acres are mapped alone, near Fort Simpson, 

and 1700 acres occur complexed with Sibbeston soils, between 

the Mackenzie Highway and the Liard River. 

* The mean and standard deviation were calculated from 12 observations. 
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These soils are formed on poorly drained lower slopes, 

depressions and drainageways, and often grade into Organic terrain. 

Degraded Eutric Brunisols are also significant in this association, 

_.- 

- 

- 

-. 

- 

occurring on knolls within a predominantly poorly drained area. 

The topography of the Big Island Association is level to gently 

undulating. 

Vegetation is predominantly Black Spruce Forest, with short 

dense stands of black spruce, ericaceous shrubs, and mosses. More 

open meadow areas, with sedges, grasses and scattered shrubs, 

tamarack, and black spruce are common in depressional areas, where 

Gleysols grade into Organic soils. 

Big Island soils occur in two fypes of areas. C-i 956 it occurs in 

small depressions surrounded by better drained soils. In the 

Fisherman Lake Area it is more common in large sloping depressional 

basins and drainageways. 

Map Units 

Bd - Dominantly Rego Gleysols, peaty phase. 

This unit occurs mainly on a large inclined area in the 

Fisherman Lake basin. 

Bg2 - Dominantly Rego Gleysol, peaty phase, and significant Degraded 

Eutric Brunisols and Organics. 

This unit occurs in enclosed depressions with well drained 

soils interspersed in it, or in drainageways. 
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Map Units (Continued) 

Bg3 - Dominantly Rego Gleysols, peaty phase, and significant 

Organics. 

This unit .occurs in the large depressional basins and drainage- 

ways around Fisherman Lake. 

Approximately 4500 acres of Big Island soils were mapped in 9SG 

and 19,300 acres were Apped in the Fisherman Lake area. 

- 

- 

- 

- .-- 

. -_ 
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- FINE SILTY LACUSTRINE VENEER OVER TILL 

- Celibeta Association 

The Celibeta Association consists chiefly of Orthic Gray 

Luvisols developed on silty clay loam lacustrine material, less 

then one meter thick over till. Also included in this association 

are lesser amounts of Gleyed Orthic Eutric Brunisols, Brunisolic 

- 
. 

Gray Luvisols, and peaty Rego Gleysols. 

The Celibeta Association is mapped in the Fisherman Lake Area. 

- Associated with it are clayey lacustre till (Pointed Mountain 

- 
Association) and fine silty lacustrine deposits (Petitot Association). 

Landforms are usually gently sloping or undulating. The well drained 

- soils support mainly tall, dense stands of trambling aspen or aspen- 

white spruce, with alder, rose, bunchberry, and twinflower common 

- 

- 

- 

- 

.- 

understorey species. 

Map Units 

Cbl - 

Cb2 - 

Dominantly Orthic Gra)r.Luvis,o,l.'s and si,gnificant Brunisolïc 

Gray Luvisols and Gleyed Orthic Eutric Brunisols. 

This unit occurs on gently sloping upland areas between Fisherman 

Lake and the Liard River. The land slopes gradually to the 

river, with very little local relief. Minor depressions tend 

to be wetter and contain Gleyed Orthic Eutric Brunisols. The 

area tends to app&ar very uniform, with similar vegetation 

occurring on a11 soils. 

Dominantly Orthic Gray Luvisols and significant Rego Gleysols, 

peaty phase. 

This unit occurs in areas with more local relief and thus a 

greater proportion of poorly drained areas (peaty Rego Gleysols). 
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Approximately 46,000 acres of the Celibeta Association were 

mapped, of which 39,000 acres were well or imperfectly drained, and 

6800 acres. were poorly drained. 

Coty Mountain Association 

The Coty Mountain Association is of limited extent,comprising 

only 1455 acres near the Muskeg River. It is dominantly Orthic 

Eutric Brunisols, with significant Gleyed Brunisols developed on 

silty clay loam lacustrfne material, less than one meter thick 

over till. This soi1 is similar to the Petitot Association, except 

that till is encountered in th&tOp aeter,of soil. 

The dominant vegetation is ta11 stands of white spruce and 

aspen. 

Map Units 

ct1 ; Uominantly Orthic.Eutric Brunisols 

ct2 - Dominantly Orthic Eutric Brunisols and significant Gleyed 

Orthic Eutric Brunisols. 

.- 

- 

- 

- 
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MORAINAL UPLANTX 

Morainal deposits (till) caver the bedrock over the entire 

Interior Plains region, up to the base of the Franklin Mountains. 

In this survey the morainal soils marked the outer edge of the 

sphere of interest and thus were not studied in much detail. 

The till is of variable texture, ranging from sandy loam to 

heavy clay. 

The coarser-textured tills (Rabbit Creek Association) occur 

northeast of Fort Simpson and near the mountains and uplands in 956. 

Silty clay loam and clay loam textures are common for the Trout 

Lake Association, which occur scattered over the whole map area. 

The stone content of the till is variable, but is usually highest 

in the Rabbit Creek soils. 

An unusual deposit of lacustrine-like till of clay to heavy 

clay texture occurs in the area west of Fort Liard,,between the 

B.C. border and Mount Coty. This lacustre till material (Pointed 

Mountain Association) is dark colored, moderately calcareous with 

very few stones or pebbles. 

Soi1 development has produced a wide variety of profile types. 

The dominant soils on well drained sites are the Gray Luvisols with 

prominent Ae horizon, (4-12 cm thick) over a.Bt horizon. Gleyed 

Brunisols tend to occur on some of the moist side slopes on the clayey 

lacustre till deposits. The depressional areas on a11 types of till 

materials are poorly drained, with Rego Gleysols, peaty phase, the 

dominant soil. 
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Clavey Lacustre Till 

Pointed Mountain Association 

The Pointed Mountian Association consists chiefly of Luvisols 

with minor amounts of Brunisols and G1eysols developed'on clay and 

heavy clay lacustre till deposits. This Association occurs only in 

the Fisherman Lake area, west of the Liard River and south to the 

B.C. border. 

The parent material is a dark-colored,clay-rich material with 

very few stones. The source of this material is unknown. In some 

areas at higher elevations, a brown-colored,lighter-texrured till 

was found over the Pointed Mountain till. 

The landscape is characterized by large rolling hills, with 

very long slopes (Fig.25 1. There are also some high, steep,bedrock 

controlled ridges. 

Mixedwood Forest is the predominant vegetation, with mature 

and over-mature stands of large and ta11 white spruce and aspen. 

The main understorey species are alder, rose, lowbush cranberry, 

- 

- 

- 

bunchberry, and feathermoss. 
- 

Mao Units 

Pdl - Dominantly Orthic Gray Luvisols. 
* :-- 

Pd2 - Dominantly Orthic Gray Luvisols and significant Brunisolic . - 
Gray Luvisols. 

- 

This unit was mapped on steep slopes or high ridges that 

included only well drained soils. 
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Map Units 

Fsl - Dominantly Rego Gleysols, peaty phase. 

Fs2 - Dominantly Rego Gleysols, peaty phase, and significant Gleyed 

Degraded Eutric Brunisols. 

This unit occurs in level to undulating areas where a slight 

rise Will have better drainage and the formation of a Gleyed 

Brunisol soil. 

Fs3 - Dominantly Rego Gleysols, peaty phase, and significant 

Organics. 

This unit is mapped in a large basin area, where the lowest 

portions are very poorly,drained and contain Organic soils. 

Approximately 17,000 acres of Fisherman Lake soils were mapped. 

- 

- 

.- 
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Map Units  

Tkl  - Dominantly Or th ic  Gray Luvisols .  

This u n i t  occurs pr imar i ly  i n  complex with Bovie Lake s o i l s  

i n  the  For t  L iard  a rea .  The Trout Lake s o i l s  occupy t h e  

crests of r idges  o r  tops of t h e  k n o l l ,  whi le  t h e  Bovie Lake 

l a c u s t r i n e  veneer occupies t h e  s i d e  s lopes  and depress ions .  

Tk2 - Dominantly Or th i c  Gray Luviso ls  and s i g n i f i c a n t  Reg0 Gleysols ,  

peaty phase. 

This u n i t  is mapped i n  a s t rong ly  rrdged upland area, east of 

t h e  Netla River .  

Tk3 - Dominantly Or th i c  Gray Luvisols  and s i g n i f i c a n t  Brun i so l i c  

Gray Luvisols  and Gleyed Degraded E u t r i c  Bruniso ls .  

This u n i t  occurs on i s o l a t e d  h i l l s  In t h e  upland area sou theas t  

of For t  Liard.  

Luvisols ,  with the  Gleyed Bruniso ls  occur r ing  on t h e  lower 

The h i g h e s t p a r t s o f  each h i 1 1  are Gray 

imperfec t ly  drained s lope  pos i t i on .  

There are 105,324 a c r e s  of t h e  Trout Lake Associat ion,occurr ing a lone ,  

although a l a r g e  acreage occurs  i n  complex with Bovie Lake and Bulmer s o i l s .  

Cormack Lake Associat ion 

The Cormack Lake Assoc ia t ion  occurs  mainly east of t h e  Netla 

River and on the  nor thern  s lope  of t h e  Mart in  H i l l s ,  and consists 

c h i e f l y  of peaty Reg0 Gleysols ,  w i th  minor amounts of Or th i c  Gray 

Luvisols  and Organics.  The parent  material is a moderately ca lcareous  

Clay loam till, similar t o  t h e  Trout Lake Associat ion.  
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The vegetation is dominantly stunted black spruce. Since 

these soils usually occur at higher elevations, they tend to be 

coPder and remain frozen longer than most Gleysols 

Map Units 

Cd - Dominantly Rego Gleysols, peaty phase. 

Cm2 - Dominantly Rego Gleysols, peaty phase , and significant Organics. 

cm5 - Dominantly Rego Gleysols, peaty phase, and significant Orthic 

Gray Luvisols and Organics. 

- 

- 

- 

- 

- 

- 
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4 

Coarse Loamy Till 

- 

- 

- 

- 

Rabbit Creek Association 

The Rabbit Creek Association occurs in the uplands north of 

*the Liard River in 95G, beyond the extent of the lacustrine deposits. 

The soils are dominantly Orthic Gray Luvisols, with lesser amounts 

of Brunisols and Gleysols, a11 developed on sandy loam and loam- 

textured moderately calcareous till. 

The topography varies from gently undulating to strongly ridged, 

usually sloping towards the river valley. 

The vegetation is dominantly Mixed Leaftree, with Pine 

Forest on drier, fire-prone areas. 

Map Units 

Ral- Dominantly Orthic Gray Luvisols, with significant Degraded 

Eutric Brunisols. 

This unit is usually mapped in complex with the Bulmer Associa- 

tion. The peaty Gleysol on lacustrine veneer (Bulmer) occurs 

in interridge depressions with the Brunisols and Luvisols 

occurring on the well drained till ridges. 

Ra2 - Dominantly Orthic Gray Luvisols and significant Degraded 

Eutric Brunisols and Rego Gleysols, peaty phase. 

This unit is mapped in upland areas above the occurrence of 

lacustrine deposits. 

The Rabbit Creek Association occupies 34,601 acres, including 

complexes. 
- . 
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Eroded Stony Till 

Harris Association 

The Harris Association occurs on the northeast side of the 

Mackenzie River, near Fort Simpson. The parent material is a very 0 

stony eroded till. Included in the Harris Association are Brunisols, 

peaty Gleysols, and Organic soils. 

The Harris Association is characterized by its gently inclined 

surface, sloping southwest towards the Mackenzie River. 

In most cases there is no minera1 soi1 over the stony boulder 

pavement, just varying depths of organic material. Nearer the river 

alluvial deposits have covered the Harris soils. These deposits are 

mapped as the Poplar Association. Another area has fluvial sands, 

less than one meter thick over the till, forming Sibbeston soils. 

Man Units 

Hrl - Dominantly Orthic Eutric Brunisols. 

This unit occurs on the well .drained higher sites. 

Hr2 - Dominantly Orthic Eutric Brunisols and significant Rego Gleysols, 

peaty phase. 

Hr3 - Dominantly Orthic Eutric Brunisols and significant Rego Gleysols, 
- .m- 

peaty phase, and Organics. 

This unit contains large amounts of poorly-drained and very 
. -_ 

poorly drained areas with varying thicknesa of an organic layer. 

Hr4 - Dominantly Rego Gleysols, peaty .phase, and significant 

Orthic Eutric Brunisols and Organics. 

- 

- 

- 

- 

- 

- 

- 

Approximately 55,484 acres of the Harris Association were mapped. 
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- 
ORGANIC SOILS 

- 

- 

- 

- 

- 

- 

.- 

-- 

There are two principal types of organic soils in the area-- 

bogs and fens. Both types occur throughout the area, generally increasing 
, 

in occurrence from south to north. They occur in separate distinct 

areas, particularly in the Deltaic Sand Plain, but 

commonly are associated with minera1 soils, occurring in very poorly- 

drained depressions or on gentle slopes. 

Fens are low-lying, sparsely treed depressions, usually formed 

under the influence of minera1 rich groundwater (minerotrophic). 

There is little permafrost in fens because they are wet, low, and sparsely 

treed, except where strings and mounds may build up. 

Bogs are raised above surrounding terrain and thus rely on precipi- 

tation for moisture and nutrients (ombrotrophic). The dry elevated 

surface acts as an effective insulator and permafrost is therefore 

widespread. 

Grainger Association 

The Grainger Association consists mainly of Cryic Fibrisols 

developed on bogs. The most common type of bog encountered in the survey 

area is the peat plateau. It has frozen sphagnum derived peat deposits, 

with hummocky surfaces raised l-2 meters above surrounding minerotrophic 

fen deposits or lakes with which they are usually associated. The most 

important feature is the thick, permanently frozen stratum. The peat 

deposits are one to several meters thick, and are usually frozen below 

60 cm. They may be underlain at times by moderately decomposed forest 

and/or fen peat. Bog soils are low in fertility and low in pH. 

- 
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The peat plateau often bas a pock-marked appearance, due to thaw 

pockets or collapse stars (thermokarst) which have a lower, wetter 

surface. These thaw pockets are often fen-like but cottongrass, sphagnum, 

and leather leaf usually predominate rather than sedges, as'in a truc 

fen (Lavkulich et a1 1972). --, The collapsed fen part of the peatland 

has a high water table and the collapsing edge forms a steep bank, 

often with leaning, dead trees. The peat materials vary in origin. 

The surface peat is usually of the fen type, but the underlying disturbed 

peat originates from the collapsed peat. These thaw pockets may be 

in various states of collapse, ponding, and FnfiUing with aquatic 

vegetation, which eventually lead to build-up again. T~US, depending 

on the stage and size of thaw pockets, permafrost may be lower than 

in the surrounding peat plateau, or it may be absent. In any case, 

the material is usually sufficiently decomposed to be mesic rather 

than fibric. Peat plateau9 develop on flats between streams or as 

build-up areas beside or in fens. T~US, in any peat plateau there 

are usually associated areas 

and marshy drainage channels 

in this area. 

of fens and ponds. Narrow channel fens 

are most often found in peat plateaus 

Bogs are part of a continuum in the landscape, representing the 
d 1-e 

very poorly drained portions. Therefore, they grade into peaty Gleysols 

which occupy the mid-slope positions between depression and well _. 

- 

drained ridges. Where Gleysols are significant, they are complexed 

with Grainger. 

- 

- 
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The usual vegetation on peat plateaus is Bog Forest open 

stands of stunted black spruce, a dense ground caver of abrador tea, 

cowberry, bog rosemary, bog cranberry, sphagnum mosses, and, in the 

northern parts of the area, lichens. Thaw pickets have cotton grass, 

sphagnum,leather leaf, sedges,and aquatic sphagnum. Associated- fen areas 

have willow, bog birch, scattered tamarack, mosses, and sedge. 

The peat plateau is identified by its dark pattern (black spruce), 

pock-marked with white collapse stars. Often channel fens occur in a 

dendritic pattern. In more northern areas the black spruce is usually 

thin and the Cladonia lichens give a white tone to the bogs. 

Palsa bogs are also mapped in the area. Palsas are ice-cored 

peat mounds, usually occurring as islands within fen areas. They are 

steeply domed, 3-4 meters in height, and generally less than 50 meters 

in diameter. Vegetation is similar to peat plateaus. 

Mappinq 

As suggested, the dominant type of bog landform is the peat 

plateau, usually with thermokarst collapse stars. This is symbolized 

on the map as Bpc. At the large scale, a peat plateau is usually 

patterns of smaller units, flat bogs, domed bogs, and bowl bogs. At 

the scale of mapping used, these are not usually separated. Blanket 

bogs with no collapse features are not common. Palsa bogs usually 

occur in association with Trail River fen deposits and are symbolized 

in the landform of Trail River as Bd (domed bog). 
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Trail River Associat,ion 

The Trail River Association consists mainly of Mesisols developed 

on fens. Fens are peat-covered areas with a high water table, usually' 

groundwater which has percolated through minera1 soils and is therefore 

mineral-rich. In this area fens have shallow to deep,well to moderately 

well-decomposed sedge peat. The associated soils are dominantly Typic 

Mesisols, with an average of 15 cm of fibric peat over mesic peat. 

There is little permafrost in fens, although it does occur where fens 

are in the process of building up transitional to a bog landform. In 

these areas the above profile may be frozen at shallow depths (Cryic 

Mesisols) or if the material is dominantly fibric (Cryic Fibrisols). 

Hydric Fibrisols occur associated with wet pond areas. 

Vegetation on the fens is predominantly sedges, grasses, willow, 

dwarf birch, and sometimes sparse tamarack and black spruce. 

There are several types of fens in the area, described as follows: 

- 

-c 

- 

1. Horizontal Fen 

Horizontal fens are extensive, flat low-lying areas which have a 

smooth(lightshaded) appearance on air photos. These areas are 

relatively dry types of fen, composed of closely-set mossy mounds 

with water between. 

- 

-- 

Vegetation- Scatteredtamarack,willow and dwarf birch shrub or sedge 

meadow predominate. Underneath the dominant caver, the mossy mounds 

- 

are mixtures of Aulacomnium palustre and Tomenthvpnum nitens with 

occasional feathermosses and sphagnum. 
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Soils - Typic Mesisols are most common; Qdric Fibrisols and Cryic 
- 

Efesisols are significant in some areas. 

2. Patterned Fen 

Patterned fen occurs in gently sloping areas with raised ridges 

in a matrix of water-saturated hollows. The ridges build up enough 

above the water level with the establishment of sphagnum mosses, ericaceous 
- 

shrubs, and trees, that permafrost forms. 

a> String fen - Ridges are usually parallel strings running across - 

the slope, perpendicular to water movement. 

b) Net fen - Net-like pattern of interconnected ridges and hollows (Fig. 29): 

Vegetation 

In both types the ridges are usually treed with stunted black 

spruce and tamarack, dwarf birch, willow, ericaceous shrubs and mosses. 

The hollows usually have shallow ponds with light brown algae or sedge 

mats with aquatic mosses. 

Soils 

Hollows - Typic Mesisol 

Ridges - Cryic Mesisol and/or Cryic Fibrisol 

3. Pond Fens (Floating fens) 

Pond Fens are complexes of deep ponds and fen flats. 

Venetation _ .i- 

Floating sedge mats and sedge meadow, with shrubs on low mounds 

and ridges or trees (black spruce, tamarack,birch) on topographie' :- 

highs. The ponds usually have green or brown algae, often disguising 

the extent of water visible. 

Soi1 

Typic Mesisols and Hydric Fibrisols 



- 

- 

- 
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4. Channel Fens (Stream fens) 

Channel fens are grassy drainageways, usually a minor component 

of peat plateaus. 

Mappinq 

The following represent the type of fens mapped in the area 

and their landform designation on the soi1 map: 

Nh - Horizontal fen - flat 

Na - Patterned fen - pattern of ridges and hollows 

Nf - Floating fen - floating (on ponds) 

Nt - Stream fen - following drainageways, usually mapped as a 

component of the Grainger Association. 

- NC - Collapse fen - usually part of bog matrix, usually mapped 

as a component of the Grainger Association. 
- 

Map Units 

- 
The Trail River map units are intended to reflect these different 

types of fens, plus significant occurrences of bog plateaus or palsas 

- which often occur in fen areas but cannot be mapped out at the scale 

of 1:50,000. 
- 

Trl - Dominantly Typic Mesisols and significant Cryic Fibrisols. 

Patterned fens. In some areas of shallow deposits Terric Mesisols occur. 
- 

- 

Tr2 - Dominantly Typic Mesisols and significant Cryic Fibrisols. 

Dominantly horizontal fen areqs ~th'significant-.permafrost build-up 

areas (palsas and small peat plateous). 
-- 

Tr3 - Dominantly Typic Mesisol and significant Hydric Fibrisols and 

Cryic Fibrisols. 

Very wet fen areas with ponds (open and infilling) and scattered ice-cored 

palsas or peat plateau areas, too small to be mapped out. These small, 

usually rounded treed domes- often havecollapse holes in the centre. 





-- 
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- MISCELLANEOUS LAND TYPES 

- 

- 
e 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Alluvium 

Deposits of alluvial Sand and grave1 occur on sand bars and 

islands. These deposits are presently being formed and reshaped 

by river action. Vegetation is sparse (equisetum, grass, and 

willow) or absent, due to scouring.action of ice and water. 

Sandbars occuron point bars on the inside of meander bends 

throughout the area. Usually th.ey are small and are included as 

part of the river channel. The only area where this type is mapped 

is in the extensive braided channel area of the lower South Nahanni 

River, better known as "The Splits." 

Colluvium 

The Colluvium unit includes areas that have accumulations of 

loose, heterogeneous and incoherent mass of material deposited by 

mass wasting at the base of a steep slope or cliff. 

It was mapped west of the Liard River at the base of the e 

Franklin Mountains. The material is extremely variable, sometimes 

composed only of larger rock fragments. 

Exposure 

The Exposure unit is used for bedrock outcrops occurring near 

the Franklin Mountains and along deep river valleys. Considerable 

bedrock is exposed along the Petitot and Kotaneelee Rivers. In the case 

of the river vulleys, the rock cliffs are al&st vertical and usually 

devoid of tree vegetation. 

- . 
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Hillwash 

The Hillwash unit is a complex of Brunisolic, Luvisolic, and 

Regosolic soils of variable texture developed on eroded slopes of 

valleys and escarpments. The main areas of Hillwash occur along the 

Liard, Petitot, and Kotaneelee Rivers. 

The parent material is variable in texture and composition, 

since it represents eroded sediments of a variety of glacial sediments. 

The topography is usually steeply sloping, with slopes usually greater 

than 15%. 

The vegetation is variable, but most slopes are treed with 

aspen and white spruce. 

Tributarv Floodnlain 

The many.tributaries of the Liard River flow across several of the 

different types of deposits as described hereti; On the uplands 

these streams are usually small with steep eroding banks. As the 

streams flow along the gentle gradient of the Lacuetrfne Benchland 

and Alluvial Floodplains, the strem valleys are wider and often 

have a small floodplain. The floodplains are variable in texture, 

usually sandy loam materials over gravels. Often there are poorly 

drained backswamps and abandoned channels. The slope failures 

along the banks of the tributaries represent a complex of soi1 

materials, depending on the surrounding deposits. Regosolic and -_ 

Gleysolic soils are most common in these situations. Likewise, 

vegetation is quite variable, ranging from Riparian Shrub to Mxedwood 

- 

- 

- 

- 

-’ 

-  

- 

Forest. 
- 
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The Tributary Floodplains are prime recreational areas and 

wildlife habitats. Moose,in particular,like the riparian habitat 

and often follow these streams in their migrations from winter 

(Liard River) to summer (upland) habitat. 

- 

- 

- 

- 

- 

- 

- 

- 

Yohin Lake -- 

The Yohin Lake Complex occurs west of the Liard River, near 

the base of the Franklin Mountains. It is a complex of Brunisolic, 

Gleysolic, and Regosolic soils developed on recent alluvial materials 

emanating from the higher mountain slopes. The alluvial materials 

have been deposited over older lacustrine deposits and in some 

areas they caver portions of the floodplain of the Liard River. 

The parent material is variable in texture, varying from grave1 

to silts and clays. 

The landform generally takes the shape of a broad fan or apron 

gently sloping away from the mountains. 

'L%e veg‘éeation is variable, depending on drainage. 

- 

- . 

_- 
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SOIL CAPABILITY FOR AGRICULTURE 

The soils of the area were arranged in capability classes on the 

basis of soil, landscape, and climatic characteristics that affect their 

suitability for agricultural use. Only permanent soi1 and landscape factors 

such as permeability, erosion, fertility, hazard from flooding, 

low moisture holding capacity, wetness, degree of slope and stoniness, 

and the limitation imposed by the regional climate, affect the classification. 

Economie factors such as distance from markets, cost of clearing, etc., 

do not affect this classification. The first three capabifity classes are 

suitable for sustained agriculture; class 4 is marginal for arable 

agriculture; class 5 is suitable for improved hay or grazing; class 6 

for unimproved grazing;:and--class 7 is for land considered incapable 

of use for agriculture. 

The soils within a capabilfty class are similar only with respect 

to degree, but not kind, of limitation. Each class contains many different 

kinds of soils, which may require different types of management. Al1 

limitations may be applied at different class levels. The limitations 

and the criteria used in their application are listed in Table 3. 

There are no soils in class 1 or 2 in the map area because of 

adverse climate. 
- :. - 

Canabilitv Class 3 

About 23% of the survey area belongs to this class. ThiS 

class includes a11 well drained soils of silt loam or finer texture 

on slopes less than 9%. The silt loaxn soils (Arrowhead, Bovie, 

- 

- 

- 

- 

and Bluefish associations) have a low moisture holding 

- 



- 

- 

- 

.-. 

- 

- 

- 

- 

- 
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capacity (M) limitation, while a11 Luvisolic soils (Trout Lake, Celibeta, 

Pointed Mountain, and Bluebill associations) have a poor structure (D) in 

the surface horizon after cultivation. The finer textured soils (Petitot, 

Coty'Mountain, and Netla associations) and the Liard soil, which has a high 

organic matter content, have no significant limitation except for climate. 
a 

Capability Class 4 

Only 12% of the soils belong in this class. These soils are marginal 

for growing cultivated grain crops. The Andersen Mill, Winter Road, and 

Sibbeston soils are in this class because of their low moisture-holding 

capacity. Well drained soils of silt loam and finer texture on slopes of 10 

to 15% are also rated as capability class 4 because of topographie limitations. 

Capability Class 5 

Class 5 lands include those areas suitable only for improved hay or 

pastures because of low moisture holding capacity or poor drainage. This includes 

a11 Gleysol soils and most of the Martin River soils. They comprise about 36% 

of the area. Improvement practices could include clearing, breaking, and drainage. 

Capability Class 6 

About 7% of the soils belong to this class. Soils in this class have 

characteristics such that improvement practises are not feasible. These soils 

have some natural sustained grazing capacity for farm animals. This class includes 

sandy soils susceptible to wind erosion, steep slopes, and some sedge-covered 

organic soils. 

Capabilitv Class 7 

About 22% of the soils in the area belong to this class. These soi.ls have 

limitations SO severe that they are not capable of use for even permanent pasture. 

Al1 organic soils that are treed or very wet are considered non-arable. Very 

steep eroded slopes along the major streams were also considered as class 7. 
- . 

A summary of the number of acres of each capability class for each association 

is included in Appendix III. 
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TABLE 3 

SUBCLASS LIMITATIONS AND CEITERIA 

USED IN APPLICATION 

CA 1 Climatic limitation due to aridity or low seasonal precipitation. 

CH - Climatic limitation due to short growing season and cool temperatures. 

3CA - The highest class level over the,whole area. 

3cn - The class and limitation present on areas above the floodplains. 

.SCH - Applies to areas at higher elevations, too short a growing season 
for grain crops. 

M- Low soi1 moisture-holding capacity. 
3M - Soils with a silt loam or loam texture. 

4M - Soils with a sandy loam texture or loamy fine sand soi1 with a 
finer textured substrata. 

5M - Soils with a loamy sand texture. 

D - Poor soi1 structure. 

3D - Soils with a highly leached surface horizon (Luvisols with well 
developed Ae) 

P - Fertility limitation difficult to correct. 

5F - Loamy sand and sand textured soils. . 

E- Erosion hasard if culitivated. 

3E - Soils with few shallow gullies. 

4E - Soils with many shallow or few deep gullies. 

5E - Steeply sloping areas. 

6E, 7E - Creek and river banks. 9 .-.- 

w- Wetness. 

4W - Imperfectly drained soils 

5w - Al1 poorly drained gleysols. 

6W - Sedge covered organic soils suitable for grazing. 

7w - Most organic soils. 

- 

- 

- 

- 

-, 

- 

- 

. -. 

- 

- 
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TABLE 3 (Continued) 

- 

- 

.- 

- 

- 

- 

- 

- 

T- Topographie limitations. 

3T - Slopes of 6 to 9% and areas of irregular pattern of bogs 

and ridges as might occur on the floodplain. 
4T - Slopes of 10 to 15% and floodplain with vefy bad topographie 

pattern. 

5T - Slopes of 16 to 30%. 

I- Inundation or flooding by overflow of streams. 
31 - Flooding more than 2 years in 10, but for short periods. 

41 - Annual flooding, but for short periods. 

51 - Flooding in spring runoff and under storm conditions. 

71 - Sandbars where flooding is SO regular that vegetation does not occur. 

P- Stoniness. 

S - Adverse soi1 characteristics. It is used in a collective sense in 
place of subclasses M and F where these two occur in addition to some other 

limitation. For example, 6: has limitations M, F coupled with erosion 
hazard E. 

- 



TABLE 4 : Capability Classes and Subclasses used 
for various soils of the area 

Soi1 Association 

Antoine An 
Anderson Mi 11 Ad 
Ar rowhead Ar 
Babiche Bc 
Big Island Bg 
Blackstone River Br 
Bluebi 11 Bb 
Bluefish Bf 
Bovie Lake Bv 
Blumer Bu 
Celibeta Cb 
Cormack Lake Cm 
Coty Mountain Ct 

Fi Sherman Lake FS 
Flett F 
Grainger G 

Gros Cap Gc 
Harris Hr 
Jean Marie Jm 
Liard L 

Martin River Mr 

Net.1 a Ne 

Petitot Pe 

Pointed Mountain Pd 

Poplar Po 
Rabbit Creek Ra 
Scotty Creek SC 
Shale Creek Sh 
Sibbeston Sb 
Swan Point Sw 
Trai 1 River Tr 
Trout Lake Tk 

Winter Road Wr 
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Capability 
Rating Comments 

- 

z: ------------- low moisture holding c.apacity - 
3M ------------- Gleyed soils are 4W 

; - 
5w 

;i 
------------- poor structure in the surface horizon 
------------- slight moisture holding.capacity limitatic 

:: 
------------- same limitation as Bluefish 

;i - 

3CH------------ main limitation is cool, short 
growing season 

:w 
m ------------- Organic So;l, native vegetation unsuitablt 

for forage, excessive water, permafrost _ 
30 

:; 
------------- too stony to cultivate 
------------- very droughty and low fertility 

3CA----------- often 31 or 41 because of flooding 
- 

hazard or 3f because of many poorly 

M drained channels 

5F 
------------- class 62 Ff topography shows effects - 

of wind modifications 
3CA------------ class 3T if tut up by poorly 

drained channels T 3CH------------ soi1 is similar to Netla but occurs 
at higher elevations 

30 ------------- sometimes reduced to 4T or Sr because 
of steep slopes, some 5H at higher 
elevations 

3M ------------- low moisture holding capacity 
30 ------------- oftefa-4T because of steep slopes,some 5H - 

;; 
4M 
30 ------------- Gleyed soi 1 s are 4W, Brun’i sol s are 3A 

:Fi 
------------- drier sedge covered areas are 6W p------------ often reduced to 41 because of steep 

slopes 
4n 

- 

- 
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Description of the area 

Sheet 951, J and G16 

-. 

- 

-_ 

- 

This area has dominantly poorly and very poorly drained soils. 

The total land area classified was 346,475 acres. Of this total 42.7% 
e 

were 5W (Gleysols) and 22% were classified as 7W or Organic soils: There 

were only 51,587 acres or about 15% that were class 3. The class 3 soils 

are primarily in the Bovie Lake Association with lesser amounts of 

Arrowhead and Poplar soils right next to the Mackenrie River. 

There appeared to be a greater occurrence of permafrost in this 

map sheet, which would indicate a less favorable climate for agriculture. 

The lower elevations close to the Mackentie River may have a climate suit- 

able for short season agricultural crops. 

Sheet 95H 

This sheet encompasses a wide range of soils from the very best 

Liard Association to the poor,sandy,erodable Martin River and very stony 

Harris Associations. 

The Class 3 soils of any significance for agriculture amount to 

approximately 12,000 acres of Liard, Gros Cap, Bluefish and Poplar soils 

near Fort Simpson. In the whole map area there are 174,359 acres of 

class 3 and 4 soils, with 185,588 acres of Gleysols and 352,622 acres of 

Organ ic soi 1s. In addition there are 1 55',633 acres of the very droughty 

and erodable Martin River and Jean Mari e soils. The remainder of the area 

is comprised of Harris (stony),Hillwash and Tributary Floodplain soi 1s. 

Climatic data from Fort Simpson indicates that most grain crops 

cari be successfully grown in this area. Agricul tural development at 

sites of higher elevation than on Fort Simpson Island would have to con- 

tend with cooler temperatures and siightly shorter frost free periods. The 
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main limitation for the better soils of the area is a lack of summer rain- 

fall, which would be more severe in the silt loam and sandy loam soils. 

The Liard soils with its high organic matter content will store more water 

than other soi 1s of simi lar texture. 

Sheet 3ÇG 

Approximately 50% of the soils mapped on this sheet are classified 

as capability classes 3 or 4. The class 3 soils with the highest potential 

for agriculture are the Arrowhead, Petitot, Poplar, Liard, Nelta and Swan 

Point Associations located at lower elevations near the Liard River. The 

8ovie Lake soils are usually at higher elevations and are often associated 

with large areas of Gleysolic or Organic soils 

Some of the Liard soils close to the 

occassional flooding (Glass 31 or 41). The mai 

Petitot soils is the short cool growing season 

river are subject to 

n 1 imitation affecting the 

(3CH) while the silt loam 

textured Arrowhead and Poplar soils have the additional limitation of low 

moisture holding capaci ty (3M). The main limitation affecting the Netla 

and Liard soils is one of limited summer rainfall (3CA) while the Swan 

Point soils have the additional limitation of poor structure in the surface 

layer after cultivation (30). 

Approximately 24% of the areas is comprised of peaty Gleysols, 

and Organic soils make up 20.3% of the area. ,.The acreage of a11 the 

associations is shown in appendix 111. 

Sheet 958, -. 

The mapped area in 358 is bounded on the west by the Liard Range 

of the Franklin Mountains and on the east by the morainal uplands. soi 1s 

at elevations higher than 1200 to 1400 feet above sea level are classified 

as SCH due to the short frost free period. Most of the well drained soils 

-. 

- 

- 
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at lower elevations were classified as elass 3. Of the 1.2 million acres 

in this sheet 34%, 36% and 12% were classes 3, 5, and 7 respectively. 

The best agricultural soils are on the floodplains and lacustrine 

soils just above the floodplain. Many of the Liard soils have a limitation 

due to occassional flooding. Certain parts of the floodplain also have 

topographie limitations associated with many long, narrow abandoned channels. 

These areas would be difficult to bring under cultivation because of the 

irregular field shapes that would result. 

The area between the Netla and Muskeg Rivers contains a high 

proportion of poorly drained Gleysolic and Organic soils. Most areas mapped 

as the Bovie Lake Association contain from 30 to 50 per cent poorly and 

very poorly drained soils. 

The area south of the Muskeg River to the B.C. border has a high 

proportion of land with steeper slopes classified as 4T or ST. 

The area west of the Liard River, between the B.C. border and 

the Franklin Mountains contains predominantly Luvisols and Gleysols, SO 

consequently the majority of the soils are class 30 or 5W. Some of the 

steeper slopes are 4T and ST while the land at higher elevations is 5CH. 

North of Fort Liard to Flett Rapids the area west of the Liard 

River is confined to a narrow strip between the river and the mountains. 

This area is gently to strongly sloping towards the river and with run- 

off from the mountains has many gullies dissecting it. The east bank of 

the Liard River and major tributaries also have steep slopes. Both of 

these areas have an erosion limitation which clearing would aggravate. 
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Introduction 

SOILS AND FORESTRY 

Several evaluations of forest types and forest productivity have 

been carried out in the study region. These have besn concentrated 

mainly in the southern section of the Liard Valley, 95B and 956/2, 3, 4, 

covering the areas considered to have the best potential forest tesources. 

These are the following: 

1. 1959(‘64) - Forest Types along Lower Liard River, N.W.T., Jeffrey. 

Department of Forestry. Forest typology for lower Liard River area. 

Recognition of major physiographic land types and ecosystem types 

within them. Discussion of vegetational change in the floodplains 

and use of the typology in forest management. No maps. 

2. 1955('68) - Report on Forest Conditions in the Lower Liard River 

Basin. Hirvonen. Forest.Manag&nent Institute, Ottawa. 3.6 million 

acres partly in Yukon. Estimates 21 million cunits (CU: ft.) merchantable 

timber. 1.3 million acres of productive forest land (37% of area) 

has 16 million cunits, other site information rudimentary, mainly 

along the Liard River. Based on plot samples (6 weeks in field in 

1955) and photo interpretation. - .w- 

3. 1969 - Forest Inventory Lower Liard River Area. Wallace and Peaker. 
-_ 

Forest Management Institute, Ottawa. Concentrates on the most 

important part of previously referenced area. Surveyed 550,782 acres (75% 

productive, 11% nonproductive, 14% waste and water). Based on additional 

plot samples plus photo interpretation. Other site information 

limited to alluvium, river terraces, well drained, poorly drained, 

-, 

- 

- 

- 

- - 

- 

moderate slopes, steep slopes. 
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4. 1969 - -- Forest Inventory Survey and Development Study of Lower Liard River 

- 

Area. F.F. Slaney & CO. Additional forest site data and estimated volumes. 

Non-forest site information base same as Wallace (1969). 

5. 1972 - Forest Inventory Report, Lower Liard River area C - 1970, Reid-, 

Collins and Associates. Corlcentrates on extractive aspects of forest 

industry development. 390 sample plots plus 180 Slaney plots used. Federal 

Forestry data not used. No non-forest site classification. Maps at 

1:32,000 of Liard Valley, B.C. border to Dehdjida Island. Their estimates 

for survey area of 1.2 million acres were: 8.0 billion board feet of 

timber suitable for saw-log production and a total soundwood volume of 

2.2 billion CU. ft. (pulp production). 

6. 1974 - Vegetation Types of the Mackenzie Corridor. Forest Management 

Institute. Section VI, Fort Liard, and Section 1, Fort Simpson, 

caver a large part of the survey area. Prepared maps showing vegetation 

type and species caver. Recommends the establishment of forest reserves, 

covering most of the survey area in 95B, 956/2, 3, 4, 7 and 95H/ll. 

An attempt has been made to integrate some of the above data along with 

field observations of forest caver with the soils base. This correlation 

of soils and forest resources covers most of the survey area, but, like 

the above surveys, Will concentrate on those areas and soi1 types considered 

to have the most potential for forestry, particularly saw-timber production. 

This includes a11 of the Alluvial Floodplain and some of the Lacustrine 

Benchland areas in 95B and 95G and the lacustre till deposits in 95B/4. 

There are also other scattered areas of some potential, near Fort Simpson, 

some of which are currently being exploited. 

From a production point of view, the most important information is 

the stand height, ages, diameters, and densities. This data has been 

gathered in previous surveys. However , if forest management is to be 
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undertaken, the aim should be to understand the site and how that affects 

its use and management for forestry, as well as other uses. Jeffrey (1964) 

came clospst to evaluating the forest site, whereas other surveys have been 

primarily mensurative, with classification of site classes only on the 

basis of productivity. me concepts.ofJeffrey '(1964) have been valuable 

in the present survey, but he did not attempt to produce a map of the area, 

and to that extent, his descriptions are abstract. 

No pretense Will be given here that the authors are now in a position 

to supply detailed information on the forest resource. Given the number 

and type of previous surveys,that would be redundant. The survey was 

designed to map soils, primarily for agricultural potential, not for forestry. 

The limitations of such a survey affect its applicability to forest 

management. Soi1 survey only directly assesses one component of the 

ecosystem amongst ail those affecting plant growth, even though soi1 

does reflect the interaction of other environmental factors. The eval- 

uation of the total site is much more important to forestry, which must 

work within the living ecosystem, than in agriculture, which is most 

concerned with the physical base. 

SOIL TYFE AHD FORESTRY 

The physiographic districts and soi1 associations described in the 
a .-- 

present survey will be the bases of discussion of the forest resource. 

For detailed descriptions of the soils and landforms, refer ta pertinent- 

sections of the preceding report. 

A. Alluvial Floodnlain 

The most heavily forested areas occur in the valley floodplain 

environment of the Liard and South Nahanni Rivers and most smaller 

streams where the moisture regime and soi1 conditions are most suitable 

- 

- 

- 

- 

- 

- 

- 

- 
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for sustained growth. The rich alluvial soils of the Liard floodplain, in 

particular, support the best timber stands in the N.W.T. 

1. Recent Floodplain 

The Recent Floodplain described herein, and mapped as the Liard Association, 

corresponds closely with the description of the same by'.Jeffrey (1964). 

The association is confined to islands and narrow strips bordering the 

river, but it supports the most p'roductive forest in the area. 

On the Recent Floodplain it is particularly important to have an under- 

- 

- 

standing of the dynamic forces at work in the formation and development 

of the alluvial deposits. Unlike other forest types in the area, where 

fire is the dominant environmental influence, the main factors at work 

in this riparian environment are ice-scouring, flooding, and continuing 

alluvial deposition, resulting in gradua1 aggradation of the terraces. 

Vegetation colonizing new fluvial deposits shows a catenulate progression 

with increasing distance from the river. This progression cari be divided 

into ecological units. Those identified here are a simplified presentation 

ofJ8ffrey's fOreSt types. 

Riparian Shrub - Salix is the first shrub to colonize new alluvium on 

sandbars. As soi1 build-up progresses away from the river, Alnus incana 

becomes a main species along with Salix. The next stage in the sequence 

is a vigorous arborescent shrub, dominated by balsam poplar and Alnus, 

with Equisetum hiemale dominating in the herb layer. This latter type 

represents the earliest layered community structure and the development of 

an organic layer in the soil. These are a11 habitats of extreme distur- 

bance by flooding and ice-scouring. The soils lack a build-up of organic 

layers in the profile because annual flooding doesn't allow any significant - . 
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organic build-up in the interim. This vegetation group bas no forestry 

potential, but it is veb high quality moose habitat. It is recognizable 

by its banded appearance, representing the stages described above. 

Balsam Poplar Forest - Balsam Poplar Forest dominates older surfaces within 

the flooding zone. It is characterized by ta11 balsam poplar, with 'a 

dense shrub layer of Alnus incana (plus Rosa spp. and Cornus stolonifera), 

and a herb layer dominated by Equisetum hiemale and E. pratense. White 

spruce becomes established under this forest caver and stands with white 

spruce in the understorey or CO-dominant in the main storey are common. 

The balsam poplar attains a large size on this type, growing to over 

100 feet in height and up to as much as 3 feet d.b.h. The mean d.b.h. 

for 90-110 foot trees is 13 inches, with heights of 100 feet reached in 

less than 100 years. Many of the older stands (>90 years) show considerable 

crown dieback and heart rot. The affected trees are characterized by 

defoliated and broken tops. 

White.Spruce Forest - White Spruce eventually dominates on older surfaces, 

just within or above the zone of peak flooding. This Riparian Spruce 

Forest has some of the best timber stands in the area. Two sub-types of 

this forest are identified by Jeffrey. They are the following: 1) white 

spruce-balsam poplar, in which the balsam poplar is usually old and decaying; 

and 2) white spruce-white birch, with white sprucs-dominant in the main 

storey and white birch in the understorey. 

In both types the shrub and herb layers are generally dense and, unJXke 

the balsam poplar forests, have a dense bryophyte layer. The main species 

are the following: shrub - Alnus incana, Rosa I;EE., Cornus stolanifera, 

and Viburnum edule; herb - Equisetum pratense, Mitella nuda, Rubus pubes- 

- 

- 

- 
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cens, Cornus canadensis; and moss - Hvlocomium splendens, Pleurozium 

schreberi, and Ptilium crista-castrensis. These stands are thought to 

represent a climax stage in uninterrupted development from the colonizing 

Riparian Shrub. However, buried charcoal layers have been found under 
0 

some of the white spruce-white birch forest stands, indicating fire origin 

in that type. 

Mixed Leaftree Forest (Brulé) - This forest is characteristically dominated 

by white birch, with trembling aspen associated or CO-dominant. White 

spruce FS present in the understorey. This forest is of fire origin and 

represents those areas of the Kecent Floodplain which have been burnt 

and are regenerating to white spruce. However, white spruce is not 

always present, showing that development to white spruce forest is not 

always assured. 

Channel Shrub - Arborescent shrub, 10-30 foot, sparse to thick stands of 

Salix bebbiana, Alnus incana, and balsam poplar with Eouisetum, Calama- 

grostis, and Carex in the understory. This type occupies abandoned 

channels, but is small in area. 

Summary- Although a11 of the above six vegetative types cari be identified 

on the Liard Association, White Spruce Forests (with balsam poplar or 

white birch) occupy a very large proportion of Liard soils. The Riparian 

Shrub and Balsam Poplar are mostly confined to' narrow bands along the 

margins of terracesand islands where point bars are newly forming. Mixed 

Leaftree forests and Brulés are also rare on Liard soils. The "moist" 

site, proximity to the river, and protective barriers, like water-filled 

channels and escarpments, a11 act to protect Recent Floodplain forests 

from fire. 
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Riparian White Spruce Forest then occurs over most of the Recent 

Floodplains, which are mapped as the Liard Association. These forests 

represent the greatest concentrated source of white spruce timber in the 

area. Most of the stands are mature or over-mature. After 120 years, 

growth is very slow (Jeffrey, 1964). Reid, Collins and Associates (1972): 

placed most of these stands into age classes 14 (121-160 years) and 17 

(161+ years), with a small proportion of younger stands representing 

balsam poplar-white spruce stands, in which the white spruce Will eventually 

dominate. These stands are dominantly in height class 9 (81-100 feet), 

with a significant number of stands greater than 100 feet, especially on 

the islands and floodplains in the southern half of 95B. (Fig. 30). 

Reid, Collins and Associates (1972) mapped most of the balsam poplar 

and white spruce standson Liard soi1 as site productivity class 1, which is 

defined as "very good, recent alluvium, well drained." The Liard Association 

includes a11 of the areas mapped as site class 1, especially in 95B. In 

95G some of the Liard soils (for example, along the South Nahanni River), 

either because of climate or soil, are placed in site class II. 

The Recent Floodplains, then, are the most productive forest areas. 

Cumulic Regosols of the Liard Association are fertile because of the 

buried organic matter, neutral to mildly alkaline in pH, and although 
a :.- 

coarse textured, are moist because of their relation with the river. 

Floodfng is annual in lowest-lying portions, but at longer intervals -- 

during abnormal peak flows under the main areas of spruce forests. The 

success of white spruce and balsam poplar on recent floodplains is related 

to their ability to put out new roots when the base is buried by alluvium. 

- 

- 

- 
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The occurrence of degenerating stands of white spruce forest shows that the 

perpetuation of this forest,in the absence of catastrophic change such as 

fire or flood, is not assured. 

Forests of the Ratent Floodplain have been considered by previous forest 

inventories to be the most commercially important forests. They are readily 

accessible, they have the largest volume of white spruce, and growth is 

greater than in other types. 

2. Abandoned Floodplains 

These floodplains are composed of terraces, representing alluvial 

deposits that were laid down at an earlier age and are now well above the 

present river .level. This corresponds to the Ancient Floodplain described 

by Jeffrey (1964). In the present survey Swan Point, Netla, and Poplar are 

the three soi1 associations representing well drained soils on this type, 

(sec pages 63to 72 .> and the dominant forest type is Mixedwood. The 

Floodplain Mixedwood Forest has tall, moderately dense stands of trembling 

aspen and white spruce. White birch and balsam poplar are commonly 

associated species, but are rarely dominant. In the understorey the high 

shrubs, Alnus crispa and Salix bebbiana and medium shrubs Rosa Acicularis, 

Viburnum edule, and Cornus stolonifera, are common. Sheperdia canadensis 

is often present but less common. In the herb layer, Cornus canadensis, 
d :.- 

Equisetum pratense, Rubus pubescens, Mitella nuda, Linnaea borealis, and 

Aralia nudicaulis are most common. The bryophyte layer is discontinuqusW 

with Hvlocomium solendens, the most common species. This forest is r?zh 

in species, especially shrub and herb,and a11 layers, except for bryophytes 

and lichens, are well-developed. 

-_ 

- 

- 
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The Floodplain Mixedwood forests do not contain a large volume of white 

spruce per unit area in comparison with recent floodplains. In general, 

there is a higher proportion of leaftrees, notably trembling aspen. 

Black Spruce Forests are found in backswamps and abandoned channels 

and Meadow-shrub vegetation in long arcuate channel stars. These poorly 

drained channels are often a significant.peoportion of the area and 

they occur interspersed with well drained ridges. (Fig. 31). 

Al1 high terrace forests are of fire origin. These areas have a11 

been subject to burning in the past. Many fire lines are visible on the 

air photos and charcoal ii frequently encountered in the soi1 profile. 

The forests on the abandoned floodplain seem to be less susceptible to fire, 

due to their location near to the river and a moister site thon lacustrine 

and upland SOUS, but they are definitely more affected by fire than the 

recent floodplain. 

Because of the influence of fire, forests of several different ages 

and stages of succession are encountered. Jeffrey (1964) describes 

several vegetation types. It is useful to discuss these from the point 

of view of age. 

Mature stands of trembling aspen and white spruce are most common. 

These are placed dominantly in height class 7 (60-80 feet) by Reid, 

Collins and Associates (1974) and Hirvonen (1'968) in their forest surveys. 

JeffreY(1964) notes heights of aspen of 80-100 feet at less than 100 years 

on some sites. 

White spruce rarely attains heights over 100 feet and is usually 

around 80 feet. A two-storied structure is common, wlth talrl, straight- 

trunked,top-crowned aspen in the higher storey, and white spruce and 
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occasionally white birch being the main species of the lower storey. (Fig. 31) 

The spruce may be considerably younger than the leaf trees, and its 

presence suggests successional takeover. The Reid, Collins (1972) survey 

shows that in these mixedwood stands, sites of age class 10 (81-120 

years) generally have greater stand volume of spruce than aspen, even though 

on appearance the aspen seems dominant, due to its height. Although 

only a couple of areas with height class 14 (121-160 years) are mapped on the 

high terraces, white spruce is definitely dominant at this age. 

Jeffrey (1964), in his description of these older stands, indicates 

that trembling aspen begins to decay and disintegrate at this age, owing 

to heart-rot, and the longer-lived white spruce assumes dominante. 

Aspen dominated mixed leaftree forests with white spruce in the 

understorey are also found on abandoned floodplains. These stands have a 

similar understorey component as mixedwood stands, except that a moss layer 

is absent. This type is believed to be an earlier successional stage of 

the mixedwood forest, and the slower growing but longer lived white spruce, 

in time, assumes co-dominante or dominante. 

Brulés of white birch and/or willow, aspen, and alder also usually 

have white spruce in the understorey. T~US, on the abandoned floodplain, 

succession to white spruce dominated mixedwood is most probable. 

A comparison of forest types with the soils map indicates some difference 

in the type of forests occurring on Netla and Swan-Point soils. From 

previous forest inventories and field observations, the areas of Netla soi1 in 
-_ 

the main support mixedwood stands : with aspen dominant, whereas Swan 

Point is the reverse. This may be more an accident of fire history 

and age than actual soi1 differences. 

-: 

- 
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Where younger stands occur (less than 80 years), hardwoods dominate, 

but where older stands--greater than 100 years --are recorded, spruce is present 

without significant aspen. However, the majority of the stands fa11 in 

between these two ages, and are mixedwood with spruce or aspen dominant. 

B. Lacustrine Benchland 

The Lacustrine Benchland (identified as Lacustrine Terrace by Jeffrey, 

1964) occupies large areas, both east and west of the river above the 

floodplains, and is usually gently to steeply sloping towards the river. 

The forest caver contains a higher proportion of leaftrees and a greater 

variety of species than the alluvial SOUS. There are two main vegetation 

types on the lacustrine soils. These are Mixed Leaftree and Mixedwood, 

the former being most prevalent. The species in these are simflar to 

- comparable types on the floodplain but, due to more variable soils, 

topography and fire occurrence , stands are more irregular and variable. 
- 

Height growth is less than in floodplain forests. For a aore~-detakled 

description of the forest types occurring on the Lacustrine Benchlands, 
- 

see section on vegetation. 

- The most productive forest stands are concentrated along the valley 

of the Liard River and its major tributaries just above the Alluvial 
- 

Floodplain* Forest productivity on lacustrine deposits cannot be SO 

easily correlated with soi1 types,as other environmental factors seem - * _-- 
to play a large role. These are: 1) elevation, 2) climate, 3) drainage, 

- and 4) fire. -_ 

The elevation of lacustrine deposits varies from 650 feet to 1600 

feet a.s.1. The effect of elevation is mainly shown in climate, the 

lower elevations along the river valleys being in a warmer climate zone. 
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There are also climatic differences with latitude, with the southern end 

being warmer and possibly more moist. Not enough is known about the 

climate at this stage. 

Areas within a few miles width of the Liard River and its major 

tributaries, such as the Muskeg and Petitot Rivers, are well drained 

externally. The incidence of Gleysolicand Organic soils in these locations 

is low. These areas have the best forest stands. 

Rivers and steep banks form major barriers to fire. The majority 

of the area on the east side of the Liard River has been burnt by major 

fires, mostly in 1942. These fires have not, for the large part, burnt 

up to the Liard, Petitot, or Muskeg Rivers, leaving mature stands concen- 

trated within a few miles on either side. The lacustrine areas on the 

west side of the river bordered by both the river and the mountain have 

fewer burnt-over areas. 

Given these other factors, the correlation of forests with soils 

be meaningless, but the present forest stands cari still be.discussed 

maY 

- 

- 

- 

-, 

- 

- 

by Soi1 Associations. Only the well drained soils are discussed here; 

the poorly drained soils support non-productive black spruce forest, for 

the most part. -. 

1. Bovie Lake Association - The large area of Bovie Lake soils occupying most of thc 
- - .-- 

area east of the Liard River has been mostly burnt-over in recent years. (Fig. 32). 

For the most part, it is classified by Reid, Collins and Associates (1972) 
-_ 

as site productivity class III-fair, with large areas of class V representing 

the large proportion of poorly drained soils in this area. 

The well drained slopes of the banks bordering the Liard, Muskeg, and 

Petitot Rivers are in site class II. These support aspen-dominated 

mixedwoods, with stand heights of 60-100 feet. These areas also represent 
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soils on steeper slopes, with a high degree of erodability, if cleared. 

Even though large areas of Bovie Lake soils bave been burnt, and proven productivity- 

cannot be.measured, it seem likely that this soi1 is the least productive - 

of the lacustrine soils discussed here. It is medium-textured and generally 

occurs at higher elevations. It is often a very thin veneer over till, 

with a strongly ridged landform, and it has a high proportion of poorly- 

drained soils. 

2. Arrowhead Association 

Although the Arrowhead Association has the same coarse silty texture 
,- 

as Bovie Lake deposits, the Arrowhead soils are-thicker deposits (greater than 

one meter). \fiereas BovieLake SOib occur as a thin venecr over tfll on the hi.gher 

areas, Arrowhead is chiefly found at lower elevations along tributary 

valleys and adjacent to the Alluvial Floodplain of the Liard River. The Arrow- - 

head soils appear to have higher productivity than the Bovie Lake soils due 
- 

to better climate and drainage 0 

From Flett Rapids south, the Arrowhead Association has 60-100 foot - 

stands of mixedwood forest, and corresponds to major areas of site 

productivity class II, mapped by Reid, Collins and As'sociates (1972). 

Notth of Flett Rapids,areas of Arrowhead have SO-80 foot stands, 

and are mostly in site class III. This difference may be climatic, as 

the forests generally are shorter and slower-growing in the aorth, as * .e- 

compared to the southern part of the area. 

There are 64,345 acres of Arrowhead in 95B and 42,900 acres in 956/ 

- 

- 

2 and 3 and it is estimated that over 60% of these support mixedwood 

stands in height classes 7 and 9. 
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3. Celibeta Association 

- 
The only area where the Celibeta Association is mapped is the 

large area around Fisherman Lake, west of Fort Liard. Here, it occurs 

- with Pointed Mountain and Big Island Associations. From Fisherman Lake 

south and east to the Liard River, Celibeta soils support dominantly 

pure hardwood stands. These stands are ta11 (61-80 feet) with some 80-100 

foot stands and dense (predominantly 61-80% canopy density). Stands 

- 

are of various ages, from 50-140 years. (Fig. 33) 

West of Fisherman Lake the stands are younger, with a 

significant spruce component. 

4. Petitot Association 

There is a small area of the Petitot Association near 

the Kotaneelee River. The stands found on this association 

to the Celibeta Association. 

5. Bluefish Association 

more 

the mouth of 

are similar 

The large area of Bluefish soils between the Liard River and the 

mountains supports good hardwood and mixedwood stands. Stands are dense 

(41-80% caver) and tall. Heights of 61-80 feet are most common. 

The coarser texture and long-sloping relief from the mountains to 

the river may cause an erosion hazard on this soi1 association. 

6. Tributary Floodplain Complex 

Floodplains and valleys associated with tributaries are variable, 

but generally support stands of white spruce and trembling aspen or 

balsam poplar. The small flats contiguous to streams are susceptible 

to flooding and usually support productive stands of white spruce and/ 
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or balsam poplar. The side slopes usually support predominantly 

spruce with aspen and birch. These slopes are quite erodable. 

Summarv 

Most of the lacustrine soils are classified as site productivity 

class III by Reid, Collins, and Associates (1972). Significant areas 

of site class 11 occur within a mile or two width of the Liard River 
. 

from Fort Liard to Flett Rapids and along the Muskeg and Petitot 

Rivers. However, since site class is based on proven productivity, 

many of the boundaries between the site classes are strictly fire 

boundaries. Jeffrey (1964) considered Mixedwood Forests on the Lacustrine 

Benchland in the Fort Liard area to be almost as productive as the 

equivalent forest type on the Abandoned Floodplains. He found white 

spruce reaching heights of 70-80 feet around age 80-90 years. 

Accessibility is good, although areas of good stands are more 

scattered. Erosion could be more of a problem on steep slopes along 

the Liard, Muskeg, and Petitot Rivers. 

C. Morainal Uplands 

1. Morainal Deposits - Trout Lake Association. The morainal deposits 

occurring above the level of lacustrine depositions are in a relatively 

cool climate zone because of their higher elev+$Aon. The soils a?e more 

variable. Well drained ridges support pine and aspen with poorly,drained 

- 

- 

- 

- 

- 

- 

-. 

- 8 

- 

depressional areas supporting black spruce forest. Forestry potential‘ 

is low. 
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- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2. Lacustre Till Deposits - Clay textured lacustre till deposits are 

mapped west of the Liard River, from the B.C. border to Mount Coty. These 

soils, mapped as the Pointed Mountain Association, support very good mixed- 

wood forest. White spruce is the dominant species, with trembling aspen 

and white birch as the common hardwood component. The most common under- 

storey species are: high shrub - Alnus crispa, Viburnum edule, and Rosa 

acicularis; herb - Cornus Canadensis, Linnaea borealis, Equisetum scirpoides, 

and Mitella nuda; and moss - dense Hylocomium splendens. 

Growth of white spruce is good, with heights of 70-80 feet being reached 

around 80-90 years. Reid, Collins, and Associates (1972) mapped most of 

these stands as spruce-hardwood mixtures, 81-100 feet in height, and 

moderately stocked. Present stands are mature and over-mature, many 

greater than 160 years old. This area was rated as site Glass II,by the Reid, 

Collins survey, despite its high elevation. 

This area has the largest continuous stands of spruce, apart from the 

floodplain. One of the problems associated with forestry might be erosion 

on the long slopes found in this area. 

D. Deltaic Sand Plain - 95H 

The Deltaic Sand Plain is pretty well confined to map sheet 95H, the Fort 

Simpson area. This area has received less attention than the southern 

area, although Hirvonen (1968) mapped areas adjacent to the Liard River, 

from field work done in 1956 and the Forest Management Institute (1974) mapped 

the vegetation types mainly be aerial photo interpretation. 

The forest stands are generally poor in comparison to southern sections 

of the Liard River. The sandy fluvial Martin River and Sibbeston associations 

support mainly Pine and Mixed Leaftree Forest. A large proportion 
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of these areas have been burnt in this Century and stands are mostly 

less than 60 feet in height. 

There are a few productive stands of Mixedwood Forest near 

Fort Simpson, concentrated mainly on soils with a better moisture- 

holding capacity. These include Anderson Mill and Winter Road 

associations, with finer textured bands in the profile and the small 

areas of lacustrine deposits, i.e., Gros Cap and Bluefish associations. 

Data on productivity was not taken, but stands were observed 

up to 16 in- d.b.h. at less than 100 years. 

The area of Winter Road Association mapped northwest of the 

Liard River, along the Nahanni winter road has spruce-aspen stands, 

a good proportion of which are over 60 feet in height. The small 

area of Anderson Mill, southwest of Fort Simpson Airport, has spruce 

stands which are currently being harvested. 

The other good spruce-aspen stands are on the ares mapped 

as Bluefish and Gros Cap associations, both of which occur next to 

the Liard River, and both of which.represent a good proportion of 

the Class III agricultural soils in the area. There is also a 

large island in the Liard River, south of the airport, which has 

spruce stands greater than 60 feet , which are-also being selectively 

harvested. 
-- 

The only other significant area of pro&ctive spruce stands 

is along the Martin River, a prime recreational site near Fort Simpson. 

- 

- 

- 

- -. 

- 
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- 
Summary of Forestry Potential 

- 

- 

Maps of forest caver were prepared for Map Sheets 9SB, G, and H. 

The location of the best forest stands are summarized here as follows. 

From Fort Liard south, extensive mature spruce-aspen stands caver 

the area between the Liard River and the western border of the survey area. 

At the corresponding latitude, the east side of the Liard River is a 

large burn area with only Young and immature growth, except for a few 

large mixedwood stands near its confluence with the Petitot River. 

Further north, the mixedwoods are largely replaced by hardwood 

stands, although there still are several good mixedwood stands in the 

area between Fisherman Lake and the Liard River. At this latitude, on the 

east side of the Liard, there are several good stands of both softwoods 

and hardwoods. The softwood stands are generally adjacent to the river 

and the hardwood stands beyond them. Still further back from the river, 

large areas of old burn with Young or immature growth dominate. 

For about the next 30 miles down river to Flett Rapids, where the 

Liard changes from a braided to a meandering stream, the merchantable 

timber is confined to a few miles on either side. From this point until 

the Blackstone River, the merchantable stands become larger, covering 

mainly the floodplains which extend several miles on both sides of the 

river. 

North of the Blackstone River there are a few mature mixedwood 

stands which soon disappear, giving way to a large burned-over area. Most 

of the burn is apparently regenerating to a hardwood or mixedwood forest. 

This condition prevails right down to the Mackenzie River. 

The merchantable timber along the Nahanni River is generally 

confined to the alluvial flats, but the mature mixedwood stands near the 
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Jackfish River have a slightly greater extent. Most of the remaining area 

is covered by Young or immature growth, establishing itself on an old 

burn. 

Correfation of Site Productivity (Refd, Collins and Assoc., 1972) 
and Soil Associations 

Glass 1 Liard Association,.(Recent floodplain) 

Class II Netla, Swan Point and some areas of the 
Poplar Association (Abandoned Floodplain) 
Pointed Mountain Association and some areas 
of Arrowhead and Celibeta SOUS. 

Glass III Weil drained soils of the Lacustrine Benchland. 

- 

Fig. 34. Regenerating, pine aspen and dense shrub on burnt-over area. 
Such brulé stands are common on the fire proné morainal and 
sandy soils in 9SG and 95H. 
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Conclusions 

As soon as the Liard Highway is constructed into this area, there Will 

likely be strong pressure to exploit forestry resources. Information on 

which to base decisions on land use and cutting rights is necessary. A 

number of surveys of the forestry potential have been carried out but no 

steps have been taken towards forest management, other than fire control. 

Present data on the forest resource in the survey is incomplete, and 

often conflicting. It would be helpful if the available forestry data 

were compiled and summarized. TO some extent, that is attempted here, 

but the main intent is to relate present forestry information to soils. 

Forestry Management Problems 

1. The vegetation communities and forest typology on the Alluvial Floodplain 

have been well documented by Jeffrey (1964). Less attention has been 

paid to the Lacustrine, Morainal, and Deltaic Sand districts, and particularly 

areas such as the lacustre till deposits. More specific site information 

is required on these areas for forest management. 

2. Forest fires have had a major ecological influence and most of the stands 

are of fire origin, except for the riparian environment of the floodplain. 

Large areas have been burnt east of the Liard River (1942) and are mainly 

regenerating to hardwood or mixedwood. Not enough is known about the 

effect of fires or their suppression in the northern environment. 

3. There is an imbalance of age classes in present growing stock, with a 

high proportion of over-mature stands, especially on the floodplain. 

4. Erosion. Areas on steep slopes, particularly those mapped as Hillwash 

Complex, have a serious erosion hazard and should be protected. There 
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may also be a problem of erosion on islands and low floodplains, where 

a good proportion of the best timber occur. Verschuren (1974) studied 

erosion aJ.ong the Liard River near Watson Lake, Yukon Territory, and 

recommended that trees be left standing near the edge on low floodplains, 

where the roots act to reduce erosion. River characteristics in the 

study area would need to be investigated. 

Land Use Conflicts 

1. Ecolonical Reserves. There is an area of 115 square miles, proposed 

as an I.B.P. Ecological Reserve, along the Liard River south of Fort 

Liard (from Big Island Creek to the Kotaneelee River). The area has 

dense productive white spruce and large balsas poplar forests on the 

islands and floodplains. Conflict with forestry is high. There is 

minimal conflict with agriculture. 

- 

- 

2. Agriculture. The land best suited for agriculture is also some of 

the best forest land. Before undertaking any major development, these 

competing uses should be weighed. 

'3. Wildlife and Trapping. Forestry operations cari be compatible with 

preservation of wildlife, provided sufficient tare is taken. In this 
- 

regard the islands and low floodplains with Riparian Shrub vegetation near 
- 

their margins are very important moose habitats and harvesting could 

greatly interfere with the moose population. $x%-rgy West Ltd. (1975) 

recommended these areas not be disturbed. Wfldlife was not a direct 

concern of this survey, but it is obvious that before any land use de&ions 

are made, considerable attention needs to be paid to wildlife and its 

- 

importance as a source of livelihood for local inhabitants. 

. 
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- 
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4. Forest Reserves. The forests are important because of their scientific, 

recreational, and aesthetic value, as well as their important roles in the 

northern ecosystem. The Forest Management Institute (1974) recommended the 

establishment of forest reserves for conservation and management of forests 

in the area. One area proposed, the Liard-Nahanni Forest, covers a large 

part of the survey area 95B and 956/2, 3, 4, and 7. It includes areas of 

the best timber and has high scenic values. The other proposed reserve 

that lies within the present study area is south and east of the Liard River, 

near Fort Simpson. The area does not have a high forestry potential but, 

because of its proximity to Fort Simpson, demands on it are high and 

some parts of it are currently being harvested locally. 

5. The large hi11 in 95B 14, partially enclosed by the Liard River, 

and west of the Netla River has unique stands of large white birch and 

aspen. Mountain ash was noted in this area as well. The area has some 

large spruce, but does not appear to be a significant forestry area. 

Clearing is not desirable because of the erosion hazard on its long slopes. 

This area should be protected. 

- 
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An Assessment of the Grazing Potential of the Liard River Basin for 
Domestic Livestock and the Possibility of Producing Forage Crops for 
Winter Feed 

W.L. Pringle 

From July 23 - July 27 (1975) the grazing and forage potential was 

studied on sites selected as possible ranging areas by the soi1 survey 

team under Dr. H. Rostad. A rather cursory examination of 12 sites was 

- 

undertaken by dropping into each location in an Alouette II helicopter*. 

Tbe vegetation of the Area has been very adequately described by W.W. 

Jeffrey, 1959 and 1964. 

No livestock grazing exists in the valley at present. The potential 

in the forested areas is low. The tree canopy is too well developed. 

Under aspen very little grazable vegetation grows. Under mixedwood 
- 

stands, Alnus SE. often forms an impenetrable barrier and at higher elevation 

under black spruce there is little ground caver except for dense moss and a 

few patches of sedge and reedgrass. 'L'hese areas are often soft and wet 

and cattle could become mired in them, 

Meadow areas on the recent floodplains offer some palatable forage 

but these are of limited scope, mainly in the vicinity of Nahanni Butte. 

Control of water on such areas would present a problem as they could not 

be safely grazed until they had been drained to some degree. In addition, 

frost occurs at about 40 cm. The dry sandy ridgë?of pine offer limited 

livestock grazing but are of very low yield and could easily be overused. 
. -. 

Seismic Unes and mari-made clearings in some areas corne into reedgrass and 

sedge and offer a limited range resource. Over most of the area, north of 

- 

- 

* For the most part the landing was made on an established seismic line 
and observations were made both on the line and in the adjacent 
undisturbed forest area. 
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Nahanni Butte, these lines are mainly too Wet for grazing and south 

of this they are revegetating to alder, aspen and willow, thus they could 

offer an interim use only. 

On some areas where domestic grasses and legumes had been seeded such 

as on seismic lines, a field at Ft. Liard and an airport clearing, the 

grasses and legumes were producing poorly. Timothy was short and spindly 

and alsike clover appeared low and unthrifty. Bromegrass appeared better 

adapted and at Ft. Liard it was producing about 1 ton of hay/A. The plots 

on the beam site at Ft. Simpson* on a Bluefish silt loam were showing the 

effects of a dry year. The bromegrass and timothy were the most productive 

grasses while the block of Kentucky bluegrass had maintained a solid healthy 

stand. Of the legumes, Rambler alfalfa was still visible in the plots and 

was up to 36 inches high while in mixture with bromegrass it was present only 

at the edges of the plot. The birdsfoot trefoil was in solid plots and was 

about 12 inches high in seed. The ground was very dry and the-dandelions'had 

shrivelled and appeared dead. The plot area generally was becoming weedy 

with fireweed, raspberry and foxtail. Grasses by their color indicated 

nitrogen deficiency. 

In any area that is as dominated by tree caver, such as is found in 

the Liard Basin, very little native grazing will be found. The forest 

tends to fil1 in burns and man made openings very rapidly hence grazing 

by domestic stock would be very limited. 

From inspection of the various sites it is obvious that the lower 

flood plains and terraces grow the best trees. These also are the areas 

*Forage plots were seeded in 1966 on the Radio Beam site, five miles 
South of the Ft. Simpson Experimental Farm on the airport road. 
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where clearing produces the greatest amount of forage from native grasses 

and forbs. 

If and when these lands are cleared it will be these soils upon 

which community pastures could be established or which could be used for 

forage production. The gleysolic SOUS, where cleared, appeared to lack 

productivity of palatable vegetation being too cool and wet for good 

production. The sandy ridges under pine are too dry and SO also are 

incapable of producing much forage. 

Each site as observed is described briefly and the salient vegetation 

is listed. Emphasis is placed upon the plants that could be used for 

domestic.livestock grazing. In some cases the full botanical name 

is given whereas in others the genus name only is written down. It 

was felt that the 12 sites that were observed were representative of 

most of the area on which a forage potential could exist. The ocular 

estimate of forage yields given are based on experience and are in terms 

of poundb of dry matter per .acre. 

A map of the area gives the approximate locations of the various 

sites visited. 

- 

- 

- 

- 
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Site 1. NW of Ft. Simpson, 5 miles West on the new Macken2;ie Highway. 
Martin River Association, loamy sand texture. 

Trees: Pinus banksiana 
Populus tremuloides 
Picea glauca 
Picea mariana 

Brush and Shrubs: 

Alnus crispa 
Viburnum edule 
Rosa acicularis 
Rubus strigosus 
Salix bebbiana 
Salix arbuscolides 

Forbs: 

Cornus canadensis 
Epilobium angustifolium 

'Fragaria glauca 
Vaccinium vitis-idaea 
Lathyrus ochroleucus 

. 

- 

- 

- 

Grasses: 

Bromus pumpellianus 
Trisetum spicatum 
Oryzopsis pungens 
Poa pratensis 
Gostis scabra 
Carex sp. 

I 

- 

Along the cutline there would be between 300 - 400 pounds per acre of - 

forage. T-n the treed area 100 - 200 pounds. This site was typical of a11 
- 

sandy soi1 types occurring on the Deltaic Sand Plain. This pine-aspen 

type would be classed as poor grazing even t..hp_ugh animals could range 

through it relatively easily. Pockets throughout this type of low boggy 

land or Gleysolic soils which were on site 2 would offer some graiing of 

sedges and grasses and this could increase the value of this dry range 

type to some extent. Figure 36,is a view looking west along a cutline 

showing the vegetation type and extent of ground caver. 

~. 

- 

- 

- 
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Site 3. Mining airport near Flett River. 
Liard Association, silt loam texture. 

An area where the trees had been "walked down" to provide aerial - 

access to the landing strip. 

Trees: Picea glauca 12-16" diameter 
Populus tremuloides 8-18" diameter 
Populus balsamifera 
Betula papyrifera 

Brush and Shrubs: 

- 

Alnus incana 
Cornus stolonifera 
Amelanchier alnifolia 
Viburnum edule 
Salix sp. 

Forbs: 

Actaea rubra 
Equisetum pratense 
Lathyrus ochroleucus 
Vicea americana 

Grass: 

Ribes oxyacanthoides 
Ledum groenlandicum 
Rubus strigosus 

-- 

Calamagrostis canadensis 
Arctagrostis sp. 
Carex atherodes (in wet areas) 

- .- 

A very productive site which is producing between 1500 and 3000 pounds 

of forage per acre in the open but very little in the rather dense forest. 

This area may be subject to flooding as Lt was very near river level. 

_ _w- 

Site 4. West end of old landing strfp near Flett River. Eutric Brunis01 
gravelly subsoil. Yohin Lake Complex. 

-_ 
Trees: Populus tremuloides (mainly) 

Populus balsamifera 
Betula papyrifera 

Brush and Shrubs: 

Alnus incana 
Cornus stolonifera 
Viburnum edule 
Rosa acicularis 

Rubus acaulis 
Salix arbusculoides 
Salix sp. 
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- 

Forbs: 

Epilobium angustifolium 
Lathyrus ochroleucus 
Vicea americana 

Aquilegia sp. 
Galium boreale 

Grass: 

Calamagrostis canadensis 

The airstrip and roadway had been revegetated with creeping red fescue, 

brome and sweetclover. Some poor alsike clover was also observed. The 

introduced grasses and legumes were not vigorous. Some moose browsing 

had occurred on balsam poplar and red osier dogwood. 

Productivity of this area was about 700 pounds per acre of palatable 

vegetation. 

Site 5 and 6. On top of hi11 east side of the Liard River.. Site 5 was on a 
seismic line with black spruce. on a GIej&fic soil. B&lmer 
Association, siltelo&~tëxtùre. Elevation 1500'. 

- 

Trees: Picea mariana 
Larix laricina 
Betula papyrifera 

Brush and Shrubs: 

Alnus crispa 
Amelanchier alnifolia 
Ledum groenlandicum 
Viburnum edule 

Rosa acicularis 
Salix sp. 

Forbs: 

Epilobium angustifolium 
Equisetum sp. 
Geocaulon sp. 
Castilleia sp. 
Linnaea borealis 

Petasites palmatus 
Rubus pubescens 
Vaccinium vitis-idaea 
Parnassia sp. 

Grass: 

. Agrostis scabra Carex sp. 
Calamagrostis canadensis Eriophorum sp. 
Calamagrostis sp. Luzula sp. 
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This area was producing about 400 pounds per acre of mainly sedge 

(Fig. 37 1. An area 200 yards to the north (Site 6) in an aspen stand 

was producing about 900 pounds per acre mainly Calamanrostis canadensis. 

These lines were revegetating to both willow and alder. Range in this 

type of area is non-existent. 

Site 7. A 50 acre meadow south of the Muskeg River typical of the small 
sedge bogs throughout the area. The area graded from a sphagnum 
peat at the edge through a poplar, willow, spruce area to Carex 
aquatalis and finally to Carex rostrata in the centre. 

Trees: Betula papyrifera 
Larix laricina 
Picea mariana 
Populus balsamifera 
Populus tremuloides 

Brush and Shrubs: 

Betula glandulosa 
Ledum groenlandicum 
Salix sp. 

Forbs: 

Geum triflorum 
Empetrum nigrum 
Rubus chamaemorus 

Vaccinium vitis-idaea 
Vaccinium uliginosum 

These Gleysolic meadows occur infrequently throughout the spruce-aspen 

uplands (Fig.38). Production of forage would average 1200 pounds per acre. 

These meadows are too few and too wet to rely on for ranging livestock. 





Site 8. 

Trees: 

- 
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South east of Fort Liard, 5 miles north of Petitot River at an 
elevation of 1200 feet. This area consisted of black spruce 
forest with pockets of very mature aspen-poplar. One tree 
observed was 30 inches d.b.h. Arrowhead Association, silt loam 
texture. 

Betula papyrifera (decadent) 
Picea glauca 
Picea mariana 
Populus balsamifera 
Populus tremuloides 

Brush and Shrubs: 

Alnus crispa 
Viburnum edule 
Rosa acicularis 
Rubus acaulis 
Salix sp. 

Forbs: 

- Cornus canadensis 
Epilobium angustifolium 
Linnaea borealis 

- Pyrola secunda 
Vaccinium vitis-idaea 
Vicea americana 

- Grass: 

__ 
Calamagrostis canadensis 
Carex aquatilis 
Carex sp. 
Eriophorum sp. 

-- 
Seismic lines are revegetating to alder and willow. There is very little 

-._ grazeable forage in the forest with about 400 pounds per acre on the line. 

It is such areas as this at medium elevation which could be utilized for 

forage production in the future. 
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Site 9. 

Trees: 

One mile east of Betalamea Lake on an area that had been bumed 
over about 5 years previously. This site was on a Gleysol. 
Mosses prevailed at ground Level in the forest while grasses and 
sedges were dominant on the seismic line (Fig.39). Bulmer 
Association, siLt loam texture. 

Picea glauca 
Picea mariana 
Populus tremuloides 

Brush and Shrubs: 

Ledum groenlandicum 
Shepherdia canadensis 
Potentilla fru.tfcosa 
Salix sp. 

Forbs: 

Epilobium angustifolium 
Parnassia sp. 
'Geocaulon lividum 
Fraparia vireinia 
Arcostaphylos rubra 
Rubus pubescens 
Vaccinium uliginosum 

Grass: 

Agrostis scabra 
Calamagrostis canadensis 
Calamagrostis Fnexpansa 
Carex sp. 
Luzula sp. 
Carex paupercaulis 

This line had been seeded. Creeping red fescue and timothy were 

present but lacked vigor. This type would not be valued as a range for 

domestic livestock. d .'. - 

- 

- 

. -- 
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Site 10. Pointed Mountain Road about 2 miles west of the Liard River at 
1100 feet. This area was on a silty clay ioam, Orthic Gray 
Luvisol. On the road clearing forage production was fair with 
about 600 pounds of forage per acre. Under the large vigorous 
aspen some spruce and alder was present with very Little palatable 
forage (Fig.40). Celibeta Association, silty clay loam. 

Trees: Populus tremuloides I 
Pfcea plauca 

Brush and Shrubs: 

Alnus incana 
Rubus acaulis 
Salix sp. 

Forbs: 

Equisetum arvense 
Epilobium angustifolium 

Grass: 

Agropyron trachycaulum 
Arctagrostis sp. 
Beckmannia syzigachne 
Carex sp. 

The roadsides had been seeded down to creeping red fescue, brome 

and alsike clover. The seeded species showed signs of being N deficient. 

Soils were wet. *i-te. spruce Seedlings were prevalent on the roadsides. 

This appeared to be a very productive soi1 for tree production. Grazing 

on this type would o.nly be possible if the trees were removed and farming 

- 

, 

carried out. 
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Site 11 and 12. Flood plains south of Nahanni Butte. Both sites were on 
Cryic Fibrisols and were meadow types. Site 11 was on a 
large meadow on which bog birch was dominant with much 
Ledum and willow. The large sedge were prevalent in 
patches (Fig.41). 
Site 12 was on a smaller meadow directly under Nahanni 
Bluff. Here there was a definite outer ring of bog birch 
and willow a distinct ring of Calamagrostis sp. and an 
inner wetter centre of Carex aquatklis and rostrata 
(Fig.42). 

1  

Trees: ni1 

Brush and Shrubs: 

Betula glandulosa 
Ledum 
Salix sp. - 

Forbs: 

(Trailing potentilla) 

Grass: 

Calamagrostis inexpansa 
Carex aquatilis 
Carex rostrata 
Eriophorum sp. 

These meadow types appear to have some.graiing potential but they 

are very wet. Ice occurs at 12-15 inches and'on the larger meadow 

vegetation is rather sparse yielding about 300 bounds per acre. On 

the smaller meadow yields were higher averaging 1500 pounds per acre. 

These areas are limited to the flood plain in the vicinity of Nahanni Butte 

and in total are of rather limited acreage. -:Some form of drainage would 

be necessary in order to use them as haylands or even as pasture. Areas 

such as this could notbe relied upon to support a livestock indu&*: 

- 

- 

- 
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FERTILITY STATUS AND CROPPING RECOMMENDATIONS 

OF THE MAJOR SOILS 

- 

- 

In general, the soils of the area are low to very low (C 2.5 ppm) 

in nitrate nitrogen and most are low to very low (<7.5 ppm) in phosphorous 

(Table 5 ). Thus, nitrogen and phosphorous applications would be required 

for optimum performance from a11 crops. In addition, the sandy and silt 

loam textured soils Will require potash applications for a11 crops and 

some of the clay loam and clay soils Will require potash for barley, 

grasses,and legumes production. Applications of sulphur will be required 

on some of the soils for a11 crops and on a number of soils for legumes 

and oilseeds production. A soi1 test analysis is highly recommended 

before any crops are grown on a specific site because the nutrient status 

of the soils is variable and a general fertilizer recommendation cannot be 

given. 

With the possible exception of the Liard soils (Cumulic Regosols), 

applications of lime will be required to raise the soi1 pH, if production 

of alfalfa is to be successful. Lime applications may also be required 

on many of the soils for successful production of grasses, cereals, and oil- 

seeds. 

Poor crops on acid soils are related to many factors. Toxic quantities 

of aluminum (Al) and manganese (Mn) are a major cause of damage to crops 

by soi1 acidity. At pH values above 5.5, Al and Mn toxicity is generally 

not a problem. Low pH in itself affects the growth of legume crops by 

inhibiting the ability of the nitrogen-fixing Rhizobium bacteria to form 

nodules on the roots. 
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Grasses are generally more tolerant to acidity than legumes. Among 

the grasses the fescues are especially tolerant and among the legumes red 

clover is considered more tolerant than alsike clover, which is more 

tolerant than alfalfa. Timothy and bromegrass do fairly well on acid 

soils but Russian Wild Rye is quite sensitive. Of the cereals, oats 

are the most tolerant to acidity and barley is the least tolerant, while 

wheat is intermediate. Rapeseed is similar to wheat in tolerance. 

Alfalfa and sweet clover have reduced yields at pH values between 

5.5 and 6.0. Between 5.0 and 5.5, yields of alfaJ.fa are reduced 

to + or less, while yields of barley, wheat, and rapeseed are also reduced. At pH 

values between 4.5 and 5.0, alfalfa barely grows, yields of a11 other 

crops are reduced to some degree. 

Fertilizer applications cari compound the acidity problem. For 

example, 100 pounds (45 kg) of ammonium sulphate require 110 pounds 

(50 kg) of lime to neutralize the acidity caused by the fertilizer. By 

comparison, urea,. ammoni~um nitrate, and anhydrous ammonia require 84, 59, 

and 148 pounds (38, 27, and 67 kg) of lime to neutralize the acidity 
. . 

caused by 100 pounds (45 kg) of fettilizer material. 

There are two main methods of overcoming soi1 acidity problems. One 

method is to grow acid-tolerant crops, the other is to lime the soi1 in 

order to raise the pH. A combination of the two methods cari broaden the 
L .i- 

range of cropsgrownwhile minimizing the expensive procedure of liming. 

An application of lime should last at least seven years and probably 

ten years or more in the Liard River area. Substantially less lime would 

be required for subsequent applications. The amount of lime required 

- 

- 

increases with increasing acidity. The less acid-tolerant crops 



- 
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will give a greater response to liming than the more tolerant crops. 

High organic-matter soils require more lime than soils with low organic 

matter. Soils with a high clay content require more lime than sandy 

soils. The actual amount of lime required may vary from & to 6 tons 

per acre. The usual amount required for growing cereal and oilseed 

crops on soils containing toxic quantities of Al or Mn is about 1 ton per 

acre (2.2 tonnes per ha.). An application of 1 ton per acre (2.2 tonnes 

per ha.) cari also correct the acidity for growing alfalfa on soils with 

a pH of 5.5. 

A soi1 test is highly recommended to determine whether liming of 

a specific field is necessary. Species vary considerably in their sensi- 

tivity to Al and Mn toxicity and a soi1 test will indicate how much Al 

and Mn is present. An area cari have non-acid soils, even though the 

surrounding soils are acid, and conversely, an area of non-acid soils 

may contain some acid SOUS. 

In .general, vegetables cari be grown very successfully in the north, 

if proper precautions are taken. The 1947-1953 Progress Report for the 

Dominion Experimental Substation at Fort Simpson describes the methods to 

use for successfully growing a large variety of vegetables. 
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TABLE 5 
SOIL FEBTILITY OF CERTAIN SOILS IN TIIE LIARD AM, MACKENZIE ALZEA 

! 
StilllplO Depth Vater Soluble Ions (ppm) NOy-N 1' K so4-s 

No. ltorizon cm Ca Mg Na K Cl SO4 wm wm i-e mm 

Arrowhead Association, Gleyed Orthic Eutric.Brunisol 

26-2 

26-3 

26-4 

Bm 

Ckl 

Ck2 

28-2 Bmg 

28-3 Ckg 

24-2 

24-3 

24-4 

24-5 

24-7 

Ae 

Bm 7-18 5 1 10 4 14 

IIBt 18-36 10 5 11 2 21 

IIIBt 36-70 10 1 11 3 14 

IVCk 83-95 45 5 11 3 20 

18-l L-H 

18-2 Bml. 

-18-3 Bm2 

18-4 Ck 

O-28 50 10 14 - 1 17 

28-40 40 5 17 1 13 

40-60 35 5 15 : 2 19 

Arrowhead Association, Cleyed'Orthiç Brunisol 

O-20 65 15 12 1 100 

20-45 50 5 12 1 19 

Bluebill Association, Bruuisolic Gray Luvisol 
L 
b 

o-7 10 I 5 12 4 25 

Bluefish Association, Orthic Eutric Brunisol 

5-ô - 
1 

o-15 30 5 9 1 16 

15-32 20 5 7 1 10 

3?-70 40 10 9 1 9 

70 

65 

65 ' 

85 

75 

90 

60 

65 

65 

70 

70 

60 

65 

I l l 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

0 20 2.2 0.5 

0 25 '1.4 0.4 

0 20 1.5 0.4 

1 45 4.6 0.6 

2 25 3.7 0.4 

0 65 5.5 5.5 

0 80 3.6 3.6 

0 85 2.3 2.3 

8 100 2.0 2.0 

2 105 1.5 1.5 

40 

30 

20 

3.7 

1.3 

1.3 

0.3 

0.2 

0.4 

I l [ 

SiL 

Si 

Si 

SiL 

SIL 

L 

CL 

CL 

CL 

SIL 

SiL 

. SiL 

[ l I I : I 
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TABLE 5 (Lontinued) 
SOIL FERTILITY OF CERTAIN SOILS IN THE LIARD AND MACKENZIE AREA 

i I 1 I I I 1 
Water Soluble Ions (ppm) 

. 1 "P"~Horizon lDIith Ca 1 Mg 1 <Va 1 K 1 Cl 1 SO4 "":p 1 ,P 1 prrn wm nunhos/cm 1 Class 1 1 

8-2 

8-5 

Bm1 O-20 20 5 8. 1 12 60 . 1 

IICk2 56-66 45 5 9 1. 10 70 2 

Bovie Lake Association, Degraded Eutric Brunisol 

27-2 Ae 

27-3 Bm 

27-4 Ck 

27-5 IICk 

17-l L-H 

17-2 Ac 

17-3 IICk 

33-1 

33-2 

33-3 

33-4 

33-5 

33-6 

L-H 6-O 

Ae 

Bm 

IIBtl 

IIBt2 

IICk 

Bovie Lake Association, Orthic Eutric Brunisol 

o-7 35 10 10 '2 19 

7-28 20. 10 9 2 14 

28-40 40 '15 11 1 11 

40-60 35 ' 15 12 h 2 8 

Bulmer Association, Rego Gleysol 

12-o 

o-35 20 5 52 1 12 

35-50 20 5 69 3 7 

Celibeta Association, Brunisolic Gray Luvisol 

O-10 - 15 5 8 3 16 45 1 

10-20 15 5 11 2 25 50 1 

20-40 5 1 10 3 10 35 1 

40-50 20 5 13 ' 1 55 35 1 

50-65 45 15 18 2 16 65 1 

80 1 

60 1 

70 1 

80 1 

. 

80 1 

75 1 

0 

1 

1 

0 

0 

0 

1 

0 

2 

1 

0 

3 

1 

40 1.5 0.3 SIL 

65 1.7 0.4 L 

50 

35 

40 

55 

5.2 0.3 SiL 1 

3.0 0.3 SiL z -.J 
3.0 0.4 SiL I 

2.6 0.4 SiL 

25 

100 

1.8 0.4 FL * 

'2.0 0.4 CL 

95 1.6 0.2 SiL 

105 1.9 0.2 SICL 

135 0.8 0.2 HC 

120 1.0 0.3 - 

90 1.9 0.5 HC L 



SOIL FERTILITY OF CERTAIN SOILS IN THE LIARD AND MACKENZIE AREA 

P K SO44 Cond. Textural 

PPm PPm mmhoslcm Class 

16-1 

16-2 

16-3 

16-4 

10-l 

10-2 

10-3 

10-4 

. 

11-1 

11-2 

11-3 

11-4 

19-1 

19-2 

19-3 

I I 

Sample Depth Water Soluble Ions (ppm) NOS-N 

No. Horizon cm wm 
, 

Cormack Lake Association, Orthic Cleysol peaty phase 

F-H 30-15 50 15 12 2 20 130 2 

H 15-o 60 15 12 1 19 125 2 

Bg O-20 45 10 11 1 15 70 2 

Ch 20-40 50 15 18 4 31 70 3 

Gros Cap Association, Orthic Cray Luvisol 

L-H 10-O 

Ae o-12 25 5 8 2 26 80 1 

lit 12-32 i-5 5 8 1 -21 65 * 1 

Ck 32-56 50 20 12 2 8 75 2 

Jean-Marie Association, Degraded Eutric Brunfsol 

Ae o-7 25 5 9 2 16 80 1 

Bm 7-45 20 2 8 2 9 70 1 

Ckl 45-62 70 5 8 2 11 85 2 

Ck2 62-82‘ 50 2 8 1' 22 15 1 

Liard Association, Cumulic Regosol 

Ac O-20 60 20 14 2 27 100 1 

FHb 20-30 65 15 13 3. 25 100 1 

ACb 30-38 60 15 17 1 16 95 1 

I 

TAULE 5 (Continued) 

1 

0 

1 

1 

3 

1 

2 

3 

2 

2 

1 

3 

7 

3 

I 

30 48.8 

35 20.0 

75 3.0 

85 2.4 

55 3.4 

90 '2.5 

60 .2.4 

40 2.0 

55 1.8 

25 1.6 

20 1.1 

70 

85 

40 

8.5 

11.7 

7.3 

I 6 ( 

0.5 

0.5 

0.4 

0.5 

0.3 

0.2 

0.5 

0.3 

0.3 

0.5 

0.4 

0.5 

0.5 - 

0.5 

I 

e 

L 

SIL 

sic 

SICL 

LFS 

LCS 

SICL 

l I 



Sample 

No. 

19-4 IIBb 

19-5 IICk 

42-l 

42-2 

42-3 

42-4 

L-H 

AC 

Ckl 

Ck2 

l-l 

l-2 

l-3 

l-4 

l-5 

9-l 

9-2 

9-3 

9-4 

9-5 

L-H 

Bml 

Bm2 

B.C 

C 

L-H 

Ae 

*ml 

Bm2 

Ck 

l I i ! / I l l l 

. 
TABLE 5 (Continued) 

SOIL FERTILITY OF CERTAIN SOILS IN THE LIARD AM) MACKENZIE AREA i 

Depth Water Soluble Ions (ppm) N03-N P K so4-s Cond. Textural 
Horizon cm Ca Mg Na K Cl SO4 wm wm PPm wm mmhos/cm Class 

Liard Association, Cumulic Regosol'(Continued) 

38-60 70 15 26 1 48 90 2 1 75 6.4 0.6 , 

60-75 90 25 26 .‘.2. 8 290 1 0 90 82.0 0.7 

Liard Association, Cumulic Regosol 

sic 

20-O 1.2 

O-20 85 20 18 2 21 75 2 1 40 6.3 0.6 

20-35 50 10 12 .4 10 60 1 1 40 2.0 0.4 

35-50 45 10 21 4 18 55 1 1 40 2.1 0.5 

Martin River'Association, Orthic Eutric 'Brunisol . 

7-O 

O-10 25 5 10 7. 16 55 35 50 2.3 0.3 

12-25 10 1 9 .3 10 40 29 30 1.0 0.2 

25-60 10 1 9 2 7 35 10 30 0.7 0.2 

60-80 10 2 9 2 8 40 5 25 , 0.6 0.2 

Martin River Association, Degraded Eutric Brunisol 

5-o 

O-5 25 5 13 2 31 85 14 

.5-10 25 5 9. 2 19 75 9 

10-56 15 5 9 1 10 60 3 

56+ 40 5 11 2 8 70 1 

SiL 

SiL 

LFS 

LFS 

FS 

FS 

30 4.5 0.3 SIL 

30 3.9 0.3 - 

30 1.9 0.2 LFS 

20 1.5 0.4 LFS 



TABLE 5 (Contlnued) 
SOIL FERTILITY OF CERTAIN SOTLS IN TIIE LIARD AND MACKENZIE AREA k 

Sample Depth Water Soluble Ions (ppm) NO3-N J? K soq-s Gond. Textural 
No. Horizon cm Ca Mg Na wm wm wm wm mrnhos/cm Class 

31-1 

31-2 

31-3 

31-4 

31-6 

31-7 

L-H 

Bm1 

Bm2 

BC 

Ck2 

Ck3 

37-l L-U 

37-2 . Wl 

37-3 Btj2 

37-4 BC 

37-5 IICk 

' 34-l 

34-3 

34-4 

34-5 

I l 

LF 

Bl 

B2 

C 

Netla Association, Orthic Eutric Brunisol 

8-O 

O-10 50 15 11 4 25 

10-30 15 5 9 3 19 

30-45 60 15 11 2 33 

45-60 56 10 11 2 31 

60-70 40 10 10 1 28 

Netla Association, Orthic Eutric Brunis01 
. 

5-O ;. 

o-9 15 1 8 2 18 

9-24 10 1 8 2 12 

24-46 40 10 10 1 21 

46-60 40 5 14 2 14 

Petitot Association, Orthlc Eutric Brunisol 

27-10' 

*10 40 15 12 

10-20 50 20 14 

20-30 50 20 16' 

2 18 75 1 

2 24 70 1 

2 11 120 1 

1 I I l l l I I I I L l 

80 22 

70 2 

60 1 

70 2 

50 2 

50 1 

30 1 

50 1 

60 1 

43 100 4.6 0.6 SICL 

13 105 2.6 0.3 SICL 

11 70 1.9 0.5 SICL 
1 

2 60 1.6 0.4 SIL 

2 55 1.3 0.4 8 
I 

24 105 l 3.1 0.3 SICL 

10 85 0.7 0.2 SICL 

13 65 0.9 0.4 

3 45 1.7 0.4 SiL 

0 75 5.9 0.4 SIL 

0 75 6.0 0.4 
. 

0 85 11.5 0.5 SICL , 
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TABLE 5 (Continued) 
SOIL FERTILITY OF CERTAIN SOILS IN THE LIARD Ah9 MACKENZIE AREA 'J 

Sample Depth Water Soluble Ions (ppm) NOS-N P K so4-s Cond. Textural 
No. Horizon cm Ca Mg Nà K Cl SO4 wm wm wm wm mmhos/cm Class 

43-2 Ae 

43-3 Btj 

43-4 Ckl 

43-5 Ck2 

30-l 

30-2 

30-3 

30-4 

30-S 

30-6 

L-H 

Ae 

Btl 

1 Bt2 

BC 

Ck 

32-l L-H 

,32-2 Bm1 

32-3 Bmz 

32-4 BC 

.32-S ck 

Petitot Association, Degraded Eutric Brunisol 

O-10 35 15 7 4 27 55 

10-32 30 15 9 - 1' 10 55 

32-45 65 30 16 1 56 170 

45-70 40 25 30 1 5 170 

Pointed Mountain Association, Orthic Gray Luvisol 

6-O 

O-18 15 5 16 4 18 65 

18-34 10 5 A2 4 - 14 65 

34-49 10 5 11 2 11 70 

49-57 75 20 17 2 36 65 

57-70 50 10 17 2 12 605 

Pointed Mountain Association, Orthic Eutric Brunisol 

6-O 

O-20. 15 5 7 6 27 65 

20-40 5 1 9 5 15 50 
_' 

40-80 35 '10 11 3 ,102 50 

80-100 50 15 11. 3 60 30 

1 

*l 

1 

2 

1 

2 

2 

2 

2 

1 

1 

1 

1 

2 140 4.3 0.4 

1 70 2.2 0.4 

0 45 23.0 0.7 

0 75 24.0 0.6 

1 50 1.7 0.2 

1 165 1.8 0.2 

2 140 1.4 0.2 

3 110 2.2 0.6 

1 100 2.0 0.5 

3 160 5.3 0.2 

6 125 1.0 0.2 

13 100 0.5 0.4 

5 90 1.0 0.5 

Sic 

sic' 

sic 
, 

sic 

C 

C 

. C 



TABLE 5 (Continued) 
1 

SOIL FERTILITY OF CERTAIN SOILS IN THE LIARD AND MACKENLIE AREA 

Sample Depth Water Soluble Ions (ppm) NOa-N P K 
No. Horizon cm wm tw wm 

21-l 

21-2 

21-3 

21-4 

38-2 

38-3 

38-4 

38-S 

41-1 

41-2 

41-3 

41-4 

41-s 

41-6 

Rabbit Creek Association, Orthic Eutric Brunisol 

Bm1 O-11 60 20 9 1 20 80 1 0 25 

Bm2 11-22 SS 20 9 1 66 JO 1 0 25 

CRl 22-34 160 45 14 2 340 JO 1 1 20 

CR2 34-44 .so 15 11 1 16 75 1 0 30 

Rabbit Creek Association, Degraded Eutric Brunisol 

Ae o-4 5 1 3s 2 51 JO 1 2 40 

Btj 4-22 10 1 9 2 18 30 1 1 40 

Ckl 22-50 65 1Q 10 2* *10 40 . 1 1 60 
;. 

CR2 SO-100 69 10 11 2 10 SO 1 1 60 

Swan Point Association, OKthiC Gray Luvisol 

L-H J-O 

Ae O-8 25 5 8 % 38 65 1 21 190 

Btl 8-16 15 1 9 3 22 50 1 6 150 

Bt2 16-34. 20 5 8 1 31 SO 1 7 80 

Ckl 34~60 SO 10 10 2 8 55 1 3 90 

CR2 60-110 SO 15 13 3 30 SS 1 2 11s 

II 

so4-s 
tvm 

‘b:I;,.(‘:;:.I”’ i- 

6.4 0.5 

3.6 0.6 

2.2 1.2 

1.6 0.5 

2.9 0.3 

1.5 0.2 

1.1 0.5 

1.0 0.5 

4.6 0.3 

2.9 0.2 

1.6 0.3 

1.4 0.5 

1.2 0.5 

SL 

SL 

SL 

SiL 

L 

L 

SICL 

SICL 

sic 

sic 

sic 

. 

I I 

1 

s: w 
1 



TABLE 5 (Continued) 

Sample Depth Water Soluble Ions (ppm) 

No. Horizon cm Ca w3 Na K Cl 
I SO4 

SOIL FERTILITY OF CERTAIN SOILS IN THE LIARD AND MACKENZIE AREA 

( 

5-l 

5-2 

5-3 

5-4 

5-5 

20-2 

20-3 

20-4 

20-5 

14-1 

14-2 

14-3 

14-4 

2-l 

2-2 

L-H 

Ae 

Bt1 

Bt2 

Ck 

Ae 

Bm 

Ckl 

Ck2 

L-H 

Bt 

BC 

Ck 

L-h 

Ae 

I I 1 / l / / I 

Trout Lake Association, Orthic Gray Luvisol 

9-o 

o-4 20 5 8 3' 22 65 

4-25 15 2 7 2 21 55 

25-58 10 2 7 2 16 50 

58-68 60 10 10 2 51 60 

Trout Lake Association, Degraded Eutric Brunisol 

O-10 115 40 13 . 2 25 270 

10-30 250 * 80 23 1 - 17 700 

30-51 155 60 25 1 20 495 

51-70 85. 30 22 1 10 240 

Trout Lake Association, Orthic Gray Luvisol 

7-o 

O-30 60 20 9 1 14 115 

30-65. 110 30 15 2 8 305 

65-80 155 40 20 2 7 470 

Winter Road Association, Degraded Eutric Brunisol 

9-o 

O-10 25 5 10 1 46 70 1 

65 4.3 0.3 SiL 

55 5.5 0.2 CL 

50 3.2 0.2 CL 

60 1.9 0.5 CL 

45 75.0 0.8 

40 26.0 1.4 

40 16.0 1.1 CL 

35 15.0 0.7 L 

1 65 7.9 0.5 CL 

1 70 35.0 0.8 

0 75 61.0 1.0 L 

. 

4 25 5.4 0.3 SiL 8 
l 
t 

I 
z w 
I 



TARLE 5 (Continued) 
SOIL FERTILITY OF CERTALN SOILS IN TIIE LIARD AM) MACKENZXE AREA L 

Sample Depth Water Soluble Ions (ppm) NO-j-N P K so4--s Cond. Textural 

No. Horizon cm Ca Mg Na K Cl SO4 mm wm PPm PPm mmhos/cm Clasj 
. 

Winter Road Association, Degraded Eutric Brunisol (Continued) 

2-4 W2 30-56 20 5 9 2 27 50 1 1 30 4.6 0.2 VL 

2-5 Cl 56-100 35 10 10 1 10 50 1 1 25 2.9 0.3 

2-6 IIC2 lOo+ 105 40 18 4 8 365 2 1 60 55.0 0.9 L 

i ’ 
l 

l ’ i ( I I l I l 
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ENGINEERING USES OF SOILS 

- 

Some soi1 properties such as permeability, shrink-swell characteristics, 
- 

grain sise, plasticity, and pH are of special interest to engineers because 

- 

- 

they affect the construction and maintenance of roads, building foundations 

and sewage disposa1 systems. Tables 6 and 7 give the engineering inter- 

pretations of the major soils of the area. The interpretations cari be used 

for many purposes, but they are based on a small number of samples and they 

do not eliminate the need for specific on-site sampling and testing. The 

interpretations given in Tables 8 and 9 merely give an indication of 

the general engineering ptoperties that may be expected in the soils of 

the map area. 

Engineering Classification Systems 
- 

-- 

Two systems of classifying soils for engineering purposes are used 

in this report (Tables 6 and 7 ). The American Association of State 

- 

Highway. Officiais System (AASHO) classifies soils into seven principal '< 
groups ranging from A-l, consisting of gravelly soils of high bearing 

capacity, to A-7, consisting of clayey soils having low strength when wet. 

- 

- 

-- 

The Unified Soi1 Classification System (Unified) identifies soi1 material 

as coarse-grained (eight classes), fine-grained (six classes), or highly 

organic (one class). 

Soi1 Test Data 

A number of soils inMap Sheets 95A, B, G, H, 1, and J were sampled and tested 

according to standard procedures to evaluate the soils for engineering 

purposes. Data resulting from these tests are shown in Table 6 . 
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Tests for liquid limit and plastic limit measure the effect of water 

on the consistency of soi1 material. The liquid limit is the moisture 

content at which the material passes from a plastic to a lfquid state. 

The plastic limit is the moisture content at whieh the soi1 material 

passes <rom a semi-solid to a plastic state. The plasticity index is the 

numerical difference between the liquid limit and the plastic limit. It 

indicates the range of moisture content within which a soi1 material is in 

a plastic condition. 

Engineering Prooerties of Soils 

Some of the estimated soi1 properties that are important in engineering 

are shown in Table 7. The data are based on results of the soi.1 tests 

shown in Table 6 and on information from other parts of the survey. 

Depth to bedrock has been omitted from the tables because the layer 

of glacial drift in most of the area is thick enough that the bedrock has 

little direct influence on the development of SOUS. 

Soi1 reaction is given in pH values, which indicate the degree of acidity 

or alkalinity of the soi1 materials. Values above 7.3 (in H20) indicate 

alkalinity, while values below 6.6 (in H20) indicate acidity. The inter- 

mediate values are neutral. 

Shrink-swell potential is an indication of the change in volume of 

the soi1 material when the moisture content changës. Soils that have a 

high shrink-swell potential are normally undesirable for some engineering 
-_ 

purposes. 

Engineering Interpretations of Soils 

In Table 8, the soils are rated according to their suitability 

as a source of top soil, Sand-and.gravel, and road fill. In addition, 

the degree and kinds of limitations for septic tank absorption 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-_ 

- 

fields, sewage lagoons, trench type sanitary landfills, 
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area-type sanitary landfills, sources of caver material, shallow excava- 

tions, dwellings with basements, roads and streets, and campsites are 

shown in Table 9 . Susceptibility to frost action and features affecting 

highway location are also shown in Table 8 . The ratings are based on the 

data in Tables 6 and 7 . Following are explanations of the data in Tables 

8 and 9 . 

The thickness, texture, and natural fertility of the surface layer 

determine the suitability of a soi1 as a source of topsoil. The amount, 

quality, and accessibility of coarse-grained materials are the most important 

features that affect the suitability of a soi.1 as a source of sand and 

gravel. Weil-graded, coarse-grained material, or a mixture of clay and 

coarse-grained material is suitable as a source of roadfill. Highly 

plastic clays, poorly graded silts, and soi1 material that has a high 

content of organic matter are difficult to compact, are low in stability, 

and consequently are undesirable for roadfill.. 

Soi.1 limitations for septic tank absorption fields, sewage lagoons, 

trench type sanitary landfills, area type landfills, and campsites are 

concerned with soi1 permeability, drainage, slopes, and stones. Limita- 

tions for dwellings with basements, and streets and roads, include shrink- 

swell potential, plasticity, and presence of high water tables. The location 

of highways is affected by susceptibility to flooding, high water table, 

steepness of slopes, and stability of the soi1 material. 

- 



Table 6 Kngtneering Test Data. 

Seive Analyses Classification Hydraul. Atterberg , 
S&Up. tlorl- Dpth. X Paselng Through USDA Bulk .Conduct. Shrink- Lilnlcs Plastic 

Serirs No. ZOll GUI. NO.4 No.10 No.40 No.200 AASUO Unified Texture Density cm/hr ape tlquid Plastic Index 

Arrouhead (Ar) 26-4 CU2 40-60 1QO 100 100 98.2 A-b ttt.. SI 1.83 0.05 0.50 NP 

28-3 CKg 20-45 100 100 99.5 97.3 A-4 tu. si1 1.79 0.13 0.85 24.8 22.3 2.5 

bluebill (Bb) 24-5 1x1 Bt 36-70 97.1 93.5 36.5 69.5 A-4 tu CL 37.4 24.0 13.4 

24-7 IV Ca 83-95 98.7 96.8 93.9 76.2 A-6 CL CL 2.10 0.21 11.63 37.9 22.2 , 15.7 

Eluefish (Bf) 18-4 CK 32-70 100 99.5 98.8 92.9 A-b ML si1 1.61 0.61 0.00 hP 
‘ 
Bovie Lake (EV) 8-5 CK2 56-66 91.2 84.0 75.1 55.7 A-6 CL L 35.0 20.1 17b.9 

27-4 CI( 28-40 99.6 99.6 99.1 95.2 A-4 l4L si1 27.0 23.0 4.0 l 

, 27-5 II CI 40-60 99.0 96.8 81.0 52.1 A-4 CL SL '1.90 2.13 1.39 27.4 10.5 8.9 ii 
40-3 no 4-20 100 100 98.5 92.0 A-b ttl. Si1 23.3 21.5 1.8 l . 

40-5 11 CK -37-50 90.2 84.5 72.5 49.6 A-6 CL L 1.97 11.43 1.78 30.2 19.0 11.2 
L 

Duluer (Bu) 17-2 AC o-35 i’96.9 94.9 91.8 41.7 A-4 SM FL 2.05 0.83 0.00 
. 

17-3 II CK 35-50 90.4 84.2 75.9 60.3 A-b CL CL 2.19 0.00 1.08 28.2 lS.0 10.2 

Celibeta (Cb)’ 33-3 BD 10-20 98.3 98.1 97.6 94.9 A-6 ML SICL 34.6 22.9 21.7 

33-6 II CK 50-65 100 100 99.6 98.3 A-7 CH HVC 1.68 3.69 10.41 50.0 27.5 22.5 

Curmack Lake (Cm) 16-4 Ch3 20-40 94.7 90.1 78.0 59.3 A-6 CL L 2.32 5.34 7.84 30.1 17.6 12.5 
I 
Gros Cap (Cc) 10-4 CK 32-56 100 100 99.9 97.2 A-6 CL SiCL 36.7 24.7 12.0 

c _____ - . ..____ - -_-_.-. .- .-. --- .__-. __..-_.- -- - 
Jean Marie (Jm) 11-2 nm 7-45 100 100 

11-4 CK2 t 62-82 97.3 27.0 
. __ _ _ -. - -. . . . 

19-1 AC O-20 100 100 
. . - . _ 

Liard (L) 

19-5 II CK 60-75 99.3 98.6 

42-2 AC O-20 100 100 

42-4 CK2 35-40 100 100 

l / . I 1 l 

99.9 

15.0 
. . . 

99.6 

96.6 

97.5 

99.8 

18.1 A-3 SU LFS NP 

4.4 A-l-a CU LCS 
-_.- -. _ _ ._. 
85.8 A-b ML SICL 33.9 26.3 7.6 

90.5 A-5 ML sic 2.06 0.30 11.48 44.0 23.3 10.7 

85.2 A-4 ML SiL NP 

87.0 A-4 ML SIL NP 

I I i l l I I I l I I 



1 I I l 

Series 

Table 6. Engineering Test Data. 
1 ‘ Scive knalyses' Clabsificatibn * I Hydraul'. , Attetberg . I 

Samp. Hori- Dpth. X Passing Through USDA Bulk Conduct. Shrink- Limits Plastic 
No. son Cm. No.4 No.10 No.40 No.200 AASHO Unified Texture Density cmfhr w= Liquid Plastic Index 

Martin River (Mr) l-5 c 60-80 100 100 99.2 8.4 A-3 SW FS NP 

9-4 Bm2 10-56 100 100 99.8 20.2 A-2-4 SM LFS NP 

9-5 CK 56 100 100 99.9 16.1 A-2-4 SM LFS NP 
- _. _.-._ . ______ _.___.. __.. --. _. __ ..--. .- --.-. - - 

Netla (Ne) 31-6 CK2 45-60 100 100 99.7 98.7 A-4 ML SiL 26.8 23.3 3.5 

31-J CK3 60-70 1.60 0.70 3.67 

37-3 Btj.2 9-24 100 100 r.99.5 91.8 A-4 ML SiCL 28.4 21.8 6.6 

37-5 II CK 46-60 100 100 99.7 89.7 A-4 ML SiL 25.8 23.3 2.5 i 
, - \ 

Petitot (Pe) 34-3 Bll O-10 100 100 99:8 96.5 A-4 ML SIL 29.6 24.0 5.6 

34-5 c 20-30 . 100 100 99.5 95.5 A-6 CL SiCL 33.0 21.6 11.4 

43-3 B tj 10-32 100 100 99.8 98.2 A-J CL * SiCL 43.6 25.5 18.1 

43-5 CKî 45-70 100 100 99.7 99.2 A-6 CL SiCL 1.79 9.79 9.41 39.0 24.2 14.8 

Pointed Mountain 30-6 CK 57-70 100 100 99.0 15.5 A-J CH HVC 2.42 0.94 21.11 52.2 25.9 26.3 
0'4 

32-5 CK 80-100 97.4 94.8 90,3 72.3 A-J CL C 45.2 22.7 22.5 
- -- 

Rabbit Creek (Ra) 21-3 CKl 22-34 2.11 3.18 0.61 

21-4 CK2 34-44 72.5 61.5 44.3 23.9 A-l-b SM SL 23.8 19.8 4.0 *= 

38-5 CK2 50-100 89.1 81.9 70.1 51.2 A-6 CL L 30.2 18.8 11.4 
I I 

Trout Lake (Tk) 3-5 CK 35-50 98.3 94.9 90.2 75.3 A-6 CL CL 40.2 20.8 19.4 Y 

4-3 CK 30-90 97.7 93.5 84.7 68.7 A-6 CL L 36.5 22.5 14.0 

5-3 Btl. 4-25 98.7 96.5 89.9 67.3 A-4 ML CL 34.7 27.4 7.3 

5-5 CK 58-68 97.1 90.6 83.7 65.9 A-6 CL CL 35.5 20.1 15.4 

12-4 CK 40-55 92.1 85.9 74.3 56.8 A-4 ML L 35.1 24.8 10.3 
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TABLE 7: ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENCTNEERINC 
t * , . 

Classification 
6 1 

X PasfAn Sieve ' 
L , I -1 

Soi1 Layer USDA? NO.4 No.10 No.40 No. 200 Liquid Plastic Reaction Shrink- 
Series (cm) Texture Unified AASHO (4.7 mm) (2.0 mm) (0.42 mm) (0.074mm) Limit Index PH ag3 x** 

Mr 

‘Sb 

Ad 

Ar 

EV 

Pe,Gc 

Cb 

Ra,Cm 

Tk,Bg 

Pd 

Ne,% 

Bf 

SO-80 

O-50 
75-100' 

O-100 

O-100 

LS SM A-2-4 

SM A-2-4 
CL. A-6,A-4 

SM A-4 

ML A-4 

SL 
SiCL . 

VL 

SiL 

O-40 SiL ML A-4 
60-100 L-SiCL CL A-6,A-4 

O-100 SiCL-sic CL-ML A-6 ,A-7 

O-40 
60-100 

SICL 
SiCL 

CL-ML 
CL 

A-6 
A-6 

20-100 

20-100 

20-100 

O-70 
go-120 

L-SL 

SiCL 

CL-ML 

CL 

SIC-HvC CH-CL 

SiCL ML,CL 
SL-SiL SM& 

A-6,A-4 

A-6 ,A-7 

A-7 

A-6 
h-2-4+4 

O-50 SiL ML A-4 
75-100 LS SM A-2-4 

100 

100 
95 

100 

100 

100 
95 

100 

100 
95 

92 

95 

97 

100 
100 

100 
100 

100 99 18 

100 99 30 
90 80 60 

100 99 36 

100 99 93 

NP NP 

NP NP 
35 13 

NP NP 

26 4 

26 4 
35 13 

36 14 

36 14 
36 15 

31 11 

36 15 

49 23 

36 14 
NP NF 

26 4 
v w 

4.2-7.9 

4.2-6.0 
7.0-8.0 

4.3-7.9 

4.0-8.0 

1 

1 
3-5 

1 

1 

1 
3-5 1 

rd 
t= 

S-10 
1 

S-10 
3-5 

4.0-8.0 
7-O-8.0 

5.0-8.0 

5.0-7.0 
7.0-8.0 

4.0-8.0 l-5 

4.0-8.0 3-7 

5.0-8.0 10-20 

4.0-6.0 
7.0-8.0. 1 

4.0-8.0 1 
8.0 1' 

S-10 . 

5.1r.61~ Fluvial 

Ssndy Fluvial over 
Till 

Ssndy Lacustrine 

Conrse Silty 
Lacuscrine 

Coÿrse Silty 
Lacus trine over 
Till 

4 . 
Firw Silty 
L~ustrine 

Fine Silty, 
Lacustrine over 
Till 

Coarse Loamy Till 

Fine Loamy Till 

Clnyey Till 

Fine Silty 
Alluvial over 
Sandy Alluvial 

Cosrse Silty 
Lncustrine over 
Sondy Fluvial 

100 99 93 
90 80 60 

100 99 96 

100 99 
90 ' 80 

95 
65 

86 74 

91 84 

54 

66 

83 

94 
33.70 

95 91 

100 99 
100 99 

100 99 93 
100 99 18 

* 
USDA Textures: LS-Loamy Sand, SL-Sandy Loam, VL-Vety Fine Sandy Lo&, SiL-Silt Loam, L-Loam, SiCL-Silty Clay Loam, Sic-Silty Clay, HvC-Beavy Clay 

* 
The VOhUZ8 Chûng8 from a saturated condition to ovey dryness. 



Table 8. Engineering InterpretatLons of the Soils. 

Soi1 soi1 Suitability as a source of * . . Features Affectdng Susceptibility 
Seriesl Haterial Topool12 Sand or Grave1 Roadf Ill Hlghway Locat ton to Frost Action 

Martin River (Ur) Sandy Pluvial Poor: Sandy Fair: Fine Sand; Cood Droughty tut slopes Slight 
Jean -Marie (Jm) Jm has grave1 below 

1 meter 

Sibbeston (Sb) Sandy Fluvial Poor: Sandy Poor: Sand less Fair: Clay loam Cut slopes subject Moderate; high 
over till than 1 meter thick tfll below 1 meter to erosion; droughty in subsoil 

Uinter Road (Wr) Sandy Lacus t rine Good Poor: Hired layer- Fair: Clay loam Hoderately slow Uoderatef high 
over tlll ing of silts and till below 1 meter permeability; in subsoil 

clays moderate potential . 
frost actfon 

Andersen *Mill Sandy Lacust&re Cood Poor: Uixed layer- Cood Potential froet High 

(Ad) ing of silts and action 4s high 
clays 

Bluef icrh (Bf) Coarse aflty Cood Poor; Limited fine Pair: Unfavorable Variable subgrade Hlgh 
Lacus trtne over, Sand between silty texture; fine eead q aterlal, silt, 
Sandy Fluvial i’ Lacustrine and lover below 1 meter eand, and till 

t£ll 

Arrowhead (Ar) Coarse, sllty Cood Uneuited: no sond Fair; unfavorable Potential frost High 
Lacustrine texture action 16 high 

Bovie Lake (Bv) Coarse, silty Good Unsuitedt no Sand Falr; clay loam Potential frost High 
Bluebill (Bb) Lacustrine over till below 1 meter action is high 

till 

Petitot (Pe) Fine eilty Fair: high Unauited: no sand Fair: unfavorable High silt and clay High 
Gros Cap (Cc) Lacustrtne clay content texture content; ‘potential 

frost action 1s high -----. - 

Celibeta (Cb) Fine salty Fair: high Unsuited: no sand Fair: unfavorable High sllt and clay - High 
Coty .Uountain (Ct) Lacustrlne over clay content texture content; poiential 

ri11 froat action is high 
_____.. .__ ._..___.__ _ __._______ --- . . . ____ --.- ._...__. .__.. - _._._ -_- 

Yoplar (Po) Coarse silty Cood: Liard Poor: may be fine Fair: may be fine Dften a66oCiated with High 
Liard (L)3 Alluvial over Soi1 is high sand below 1 reter saad below 1’ meter abandoned channels and 

variable sandy in organic meander 6C6r6; potential 
and eilty Allu- natter frost action 16 high 
via1 
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Table 8. Engineering Interpretations of the Soils. 

soi1 
Seriesl 

Retla (Ne) 
Swan Point (Sw) 

Soi1 
Material 

Fine silty Allu- 
via1 over sandy 
Alluvial 

Topsoil* 
Suitability as a source of. . . 

Sand or Grave1 Roadfill 

Fair: high clay Poor: fine sand Fair: fine sand 
content below 1 meter below 1 meter 

Features hffecting Susceptibility 
~i.&Way LOCLltiOLl to Frost Action 

Fair roadfill below High 
1 meter; associated 
with abandoned chan- 
ncls; p otcntial fcost 
action is high 

Rabbit Creek (Ra) C0ars.e loamy till Fair: . coarse Unsuited: no sand Fair: may be stony May be s~ony; associa- Moderate to High 
fragments and ted with poorly draincd 
stones areûs; potential frost 

action moderate to high 

Trout Lake (Tk) Fine loamy till Fair: high 'clay 
content 

Unsuited: no sand Fair: unfavorable Some steep slopes; High 
texture potcntial frost action 

is high 

Pointed Mountain 
(Pd) 

Clayey till Poor: high clay 
content 

Unsuited: no sand Poor: very high Steep slopes; very high Moderate 
clay content clay content; potential 

frost action moderate 

Harris (Hr) , Stony eroded till Poor: very shallow Unsuited: no sand . Poor: very stony Very stony Moderste 
over stones i 

1 Al1 gleysol series have poor drainage, high water table, and 10-60 cm of peat caver and are often frozen throughout the year; thus, they are net'. 
suitable for any of the uses listed in this table. 

2 Only the Liard soils have significant Ah horizon and many soils have a leached surface horizon (Ae) which has poor structure. 

3 Some of the Liard soils may suffer from occasional flooding. 



Table 9. Degree and Kind of Limitations for Land Use Planning. 

Degree and Kind of Limitations for. . . 
Septlc Tank Trench type Area Type Source 
Absorption 

Fields 
Sewage 
Lagoon 

Sanltary 
Landf ills 

Sanitary 
Landfille 

of Cover 
Haterial 

Shallov ihtellings with goads and 
Excavations gaseaents Streets 

soi1 
Haterfal 

Soi1 

Seri.es 

Bovie Lake Coarse 
(Bv) sllty 
gluehill Lacustrine 
(Bb) over till 

l’etitot 
(1’4 
Gros Cap 
(Cc) 

Fine silty 
Lacustrine 

Cellbeta 
(CU 
Cocy 

Mountaln CC 

Fine sîlty 
Lacustrine 
over tlll 

Coarse 
silty 
Alluvial 
over vsr- 
iable 
sandy and 
silty 
Alluvial 

Netla 
(NC) 
Swan Point 
(W 

Fine silty 
Alluvial 
over sandy 
Alluvial 

Campsites 
-- 
Moderate: 
moderate 
permeablltty 

Slight to 
moderate: 
modera tely 
plastlc 
clays beloh 
1 meter 

Slight Slight 

Slight 

Slight 

Moderate . 
to slightt 
moderate 
permea- 
bility to 
1 meter 

Sliglrt 

Good Sllght 

Slight 

Sllght 

Sllght 

bderate: 
iigh silt 
Ind clay 
rontent 

Zoderater 
rlgh silt 
and clay 
:ontento 

{oderate: 
?ossibility 
>f permeable 
sande belou 
1 meter 

ioderate: 
possibilf ty 
>f permeable 
Sand below 
1 meter 

Severe: 
Hoderately 
slow per- 
meabillty 
in subsoil 

Severe: 
moderately 
slow’ per- 
meobllity 

Severe: 
Moderately 
110~ per- 
aoability 

Uodercte: 
moderately 
plastic 
clays 

Moderate: 
moderately 
plastic 
clayo 

Moderate: 
Liard eoils 
may be sub- 
ject to 
occasions1 
f loods 

Moderate: 
good eub- 
grade 
material 
below 1 
meter 

Severo: 
moderat ely 
slow per- 
meabillty 

Severe; 
moderately 
slov per- 
meubflity 

Hoderate: 
moderate 
shrlnk-sue11 
potential 

Moderate: 
moderate 
shrink-sus11 
potentlal 

Fafr: 
sticky 
and plastic 
uhen vet 

Pair: 
aticky and 
plastic 
uhra Wlf 

Slight 

. 
Uoderate tu 
severe: var- 
iable amounta 
of sand and 
organic mat- 
ter with 
depth 

Good lodoratet 
rariable 
landy 
lnterial 
Lt depth 

Slîght Moderate: 
moderate 
permeability 

Slight 

Slight 

Hoderate: 
moderate 
permea- 
bility 

Slight2: 
fine, 
sandy 
mat&ial 
belov 1 
mater 

Severe: 
rspid per- 
meability 
below 1 
meter 

Slight Moderate: 
moderate - 
permeabillty 

Ioderate: 
;andy 
baterial 
belou 1 
leter 

Fair : 
sticky and 
plastic when 
WC t; good 
eaterial 
below 1 
meter 

I l l l 1 
1 I I I I I I I 
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Soíl _ 

Table 9. Degree and Rind of Limitations for Land Use Planning. 
Degree and Kind of Limitations for. . . 

Trench Type Area TvDe Source 
Sanitary 
Landfills 

Sanita;; 
Landfills 

of Cover 
Material 

Fair: 
Easily 
eroded 

Shallow Dwellings with Roads and 
Excavations 

Severe : 
Sidewall 
instability 

BaEemkE Streets 

Slight 

Septic Tank 

Fields -- 
Absorption 

Slight' 

J.agoon 

Severe: 
Rapid per- 

Sewage 

meability 

Good 

Good 

Soi1 
Xatcrial 

Sandy 
fluvial 

Sandy 
fluvial 
over till 

SeriasL 
Martin River 
!Hr) 
Jean Marie 
(J=) 

Slight 

Moderate: 
Firm till 
below 1 
meter 

Slight to 
moderate: 
moderately 
plastic 
clays below 
1 meter 

Slight to 
moderate: 
moderately 
plastic 
clays below 
1 meter 

Slight 

Slight 

Severe: 
Moderately 
slow per- 
meability 
below 1 
meter 

Z.xzpoites 

Slight 

Slight Moderate: 
Permeable 
material to 
1 meter 

.Severe: 
Rapid per 
meability 

Severe: 
*Rapid per- 
meability 

Slight Slight Sibbeston 
(Sb) 

Slight 

Winter 
Road (Wr) 

Sandy 
Lacustrine 
over till 

Severe: 
Moderately 
slow per- 
meability 
below 1 
meter 

Slight Moderate: 
Permeable 
material to 
1 meter 

Severe: 
Rapid pet-2 
meability 

Hoderate 
to severe: 
depends on 
thickness 
of sandy 
layer be- 
tween silt 
and till 

Slight Slight Slight Slight 

Slight 

Slight 

knderson 
Ni11 (Ad) 

Sandy 
Lecustrine 

Slight' Severe: 
Rapid per- 
meability 

Severe: 
Rapid per- 
meability 

Good Slight Slight 

Blucfish 
(Bf) 

Coarse 
silty 
Lacustrine 
over sandy 
fluvial 

Slight2 Moderate: 
sandy 
material 
below 1 
meter 

Slight Moderate: 
Sandy 
material 
at 1 meter 

Good 

Good 

Slight 

Moderate: 
moderate 
permea- 
bility 

Arrowhead 
(Ar) 

Coarse 
silty 
Lacustrine 

Moderate: 
moderate 
permea- 
bility 

Slight Slight, Moderate: 
modcïate 
permca- 
bility 

Slight Slight Slight 



Table 9. Degrea and Kind of Limitations for Land Use Planning. 

Degrec and Klnd of Limftations for. . . 
. . Septic Tante aTrench Type t Area Type a Source 1 1 

Soi1 soi1 Absorption Sewage Sanitary Sûnitary of Cover Shallou 

Soriesl 

Dwellings with Boads and 

Material Fields Lagoon Landf ills Landf ills Haterial Excava t ioss Basements Strcets Campsites 
___ 

Poor: may 
be stony 

Slfght CO 
moderate: may 
be stony 

Slight Moderatc: 
moderate 
permeability 

Coarse 
loamy ti11 

f4oderate:. 
may be 
6 tony 

Slight l 
Moderate; 
modcrate 

1 permea- 
, bility 

, Severe: 
Hoderately 
slow per- 
meability 

1 < 

Moderate: 
may be 
stony 

Moderate: 
may be stony; 
some steep 
slopes 

Slight: 
except for 
steeper 
slopes 

Rabbft Creek 
(R3) 

Fair; 
sticky and 
plastic 
when wet 

Moderate: 
may be 
stony 

Slight to 
moderate: 
6ome steep 
slopes 

Moderate: Severe: 
moderatel] moderately 
plastic slow per- 
clay l eability 

Slight Trout Lake 
(TU 

Moderate: 
may be 
6 tony; some 
steep 
slopes; 
high silt 
and clay 
contents 

Fine 
loamy 
t111 

Pointed 
t10unta1n 
0-1 

Clayey 
till 

~ Severe: Hoderate: 
slow per- 
meability 

iusually has 
leteep slopes 

Severe: 
very high 
clay con- 
tent; steep 
slopes 

Slight to 
Moderate: 
6ome steep 
slopes 

Poor: very 
high clay 
content 

Severe: 
high clay 
content; 
steep slopes 

Severe: 
high 
sbrink- 
sua11 
potential; 
steep 
dope6 

Severe: 
61OW per- 
meability 

Severe: 
high shrink- 
sue11 poten- 
tial; low 
bearing 
strengthg 
steep slopes 

Poor: 
stony 

Severe: 
stony 

Severe: 
stony 

Severe: 
stony 

Moderate: 
difficult 
to build 
access roads 

1 Severe’ . 
stony 

Stony 
eroded 
till 

Harris 
Oh) 

Slîght Severe; 
stony 

Severe: 
stony 

. 
1 

Al1 gleysol series bave poor drainage, high water table, and 10-60 cm of peat caver, and are often frozen 
are not suitable for any of the use6 listed in this table. 

I 

Danger of pollution to underground water because of inadequate filtration characterietics. 

Soms of the Liard eoils may suffer occasional flording. 

throughout the year; thus, they 

2 

3 

I ,I I I I I I L I 
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SOIL INTERPRETATIONS FOR REG~TION 
-. 

- 

- 

- 
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- 

- 

- 
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The properties of the soi.1 and features of the landscape are 

important in planning recreation facilities. Limitations of certain 

soils to support either low or high intensity recreation cari be 

determined from the estimated soi1 properties listed in Table . 

The ratings applied to the Soi1 Series in Tables 8 and 9 Will 

in most cases, also apply to recreation-related manipulation of the soil. 

The primary difference would be in the ratings regarding limitations 

for septic tank absorption fields. If the septic tanks were to be 

installed in cottage subdivisions near a lake or stream, special 

precautions would be necessary to prevent pollution of surface and 

underground waters. The highly permeable sandy fluvial, sandy lacustrine, 

and silty soils with sand at one meter depth would have a severe 

limitation for septic tank absorption fields. 

No attempt was made during this survey to locate suitable sites 

of high recreation potential. However, it was noted that the 

shorelines of Cormack and Trout Lakes had alternating sandy and 

rocky beaches (Fig. 43). 

Unfortunately, though, a good portion of Cormack Lake was 

surrounded by peaty Gleysols and Organic soils. In some cases there 

was a narrow strip of well-drained soils with pine trees right next 

to the beach. 

Sibbeston Lake was also observed to have a sandy shoreline 

at the south end. 
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Most of the tributaries of the Liard, the banks of the Liard River 

itself and the mountains bordering the region have a high recreational 

value. .The river valleys especially are scenic, have diverse terrain 

and vegetation, abundant freshwater and most offer fishing potential. 

Wildlife are also usually more abundant next to the streams as well. The 

Tributary Floodplain soils mapped along these.streams may have limitations 

for camping and cottaging due to flooding topography and wetness. For . 

such uses site specific examinations are necessary. Synergy (19751, in 

their study along the Liard Highway, recommended specific recreational 

sites. Near Fort Simpson the Martin River offers a prime recreational 

site which needs to be protected. 

- 

- 

- 

- 

- 

- 

Fig. 43. The beach on the south side of Trout Lake. The bay areas are 
usually sandy, while the points are often stony. 
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Priority Rating for Farm Development 

Before recommendations cari be given on developing wilderness areas into 

agricultural land many questions have to be resolved. (1) Why should an 

agricultural industry be developed, (2) 1s it economically feasible, (3) Are 

there other better uses for the land and (4) Who should benefit from any 

development? 

The results of the study to date would indicate that the soils and 

climate are suitable to support agricultural development on approximately 

one million acres. The first question to answer is "Why have agricultural 

development?" There is not a great need for Canada to produce more grain 

and livestock at the present time. It would be easier and cheaper to develop 

marginal land in northern Saskatchewan and Alberta if more production is 

needed. There isn't a large local population anxious to start farming. 

Hile theremay be a movement of the native population "back to the land" it 

is not to farm but to trap, fish and hunt. While, for example, only a 

small local population derives a marginal livelihood from trapping and 

hunting on the Liard flood plains near Nahanni Butte, this is probably better 

than destroying this industry and replacing it with a dozen subsistence 

fanns. 

It may be desirable to have limited agricultural development sufficient 

to produce food for local distribution rather than shipping it in from the 

south. It may not mean lower prices but at least competitive prices and fresher 

produce as well as boosting the self-sufficiency of the north. Rather than 

large scale agricultural production, market gardens and livestock production 

near the larger settlements may be feasible. 

- . 
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In order to advise on farm development on lands scattered over such 

a large area (3.3 million acres), it was necessary to apply a semi-rigid 

classification and rate a11 of the soils. The Soi1 Capability classification 

rates a11 soils according to their inherent limitations such as poor 

structure, low fertility or landscape limitations. No allowance is made 

for location, size or other economic factors affecting the land. 

The priority rating attempts to recognize factors other than soi1 

limitations that might hinder or advise against farm development. The rating 

system is objective in that specific limits are set on such parameters as 

dis tance from roads, size of area or height of tree growth. On the other hand 

it is obviously very subjective when trying to account for other conflicting 

uses such as recreation, trapping or wildlife habitat. 

Al1 land areas have been divided in seven priority classes (Table 10). 

The first three classes relate to the ease or relative cost of bringing land 

into agricultural production. While class 1 lands are the easiest and most 

suitable for agricultural'development, it may still not be economically 

feasible because of high costs and poor market conditions. The rating is 

only a comparative index of land within the Liard-Mackenzie area. 

Class 4 land is considered marginal for intensive agriculture. The 

reason for land being in this class may be inherent soi1 factors, purely 

economic reasons or competing land uses. A"&d area with a class 4 rating 

may have potential to be excellent farm land but in the opinion of the authors 
. -. 

may also have a high priority for other uses such as trapping or moose 

wintering habitat. 

Glass 5 and 6 ratings are similar to those in the Agriculture Capability 

- 

- 

- 

- 

- 

- 
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classification. Class 5 land is suitable for improved pasture while class 

6 land is suitable only for unimproved grazing. These two classes would 

include poorly drained peaty Gleysols and very sandy soils. 

e Class 7 lands are those considered not suitable for any type of 

agriculture and those areas with a strongly competing land use such as 

recreation or wildlife and trapping. Very steep slopes and organic soils 

are class 7. Lands in class 7 because of strongly competing land uses 

include a11 river bottoms and valleys, islands and some lake shores. 

Priority subclasses are used to indicate the reason for placing land in 

a class lower than class 1. The soil, landscape and climate limitations are 

not too controversial in their application. The distance limitation may not 

be valid if local governments are willing to build access roads. Also, 

other roads may be in the planning stage or roads may be built for other 

users thus changing the ratings. If the distance (d) limitation is removed 

from a parce1 of land, then the second limitation will apply, likely at a 

higher class. The forestry or f subclass is applied both as a limitation 

and as an alternate use. An area that has been recently burned could 

probably be cleared at less cost than a stand of 100 foot ta11 18 inch 

diameter spruce. Also it makes practical and hopefully economic sense to 

harvest a mature forest for its timber before clearing land for farming. 

Agriculture could perhaps follow in areas that have been tut over. 

Subclasses r (recreation) and u (other uses> are much more difficult 

to apply and also are very subjective in their application. In regards to 

recreation, it was felt that a11 riverbanks and small stream flood plains 

should not be allowed to have an agricultural or other disrupting use. The 
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rivers and streams have a high potential for boating and canoeing. An y 

disturbance to the vegetation along steep banks Will drastically increase 

erosion and susceptibility to slumping. The preceding areas were usually 

placed in class 7. Other areas such as flat lands next to the Liard River 

and upland areas with unique forest types were placed in class 4. The u 

subclass was perhaps the most difficult to apply. While it is difficult 

enough to put a value on wildlife habitat, it is even more difficult to 

pinpoint the most valuable areas without more surveys and study. Zt has 

been stated by Prescott et a1 (1973) that the recent floodplains and -- 

islands in the Liard River are excellent moose wintering habitat. They 

also state that any disturbance of their wintering habitat Will greatly 

reduce their numbers. It is for this reason that the recommendation is made 

that no development occur on the islands or recent floodplains of the Liard 

River or close to any of the streams flowing into the Liard. Areas that 

are flooded by seasonal high water exclusive of ice jams would be classed 

as recent floodplains and would support riparian vegetation suitable for 

browsing by moose. Trapping of various furbearing animals occurs across 

- 

- 

- 

- 

- 

- 

- 
the whole map area. The assumption was made that the highest potential occurs 

along the Liard River and a11 tributaries. Land usemaps show that the low 

lying wet areas east of the Liard and between the Netla and Muskeg Rivers 

areexcellent beaver habitat and should be pr'&ërved. It is possible that 

trapping and agriculture could function in the same general area if the 

density of cleared farms is controlled. Al1 wetlands and drafnageways 

could remain the property of the crown with only isolated well drained soils 

leased for agriculture. 
- 
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If only limited agriculture is allowed to develop, the first sites 

chosen should be the alluvial floodplains close to population centres. 

These soils have near neutral pH and are usually high in organic matter. 

They should be reserved for intensive type agriculture such as market gardens. 

These areas are at lower elevations and would tend to have more suitable 

climate. Calculations from a regression equation shows that a change in 

elevation of 350 feet causes the frost-free period to decrease by 14 days and 

a 129, reduction in the number of growing degree days. The soils of the 

Liard Association would be the easiest to manage and require the least inputs 

of lime and fertilizer. The strongly acid Brunisols and Luvisols may require 

significant inputs of lime for certain crops. 

A livestock industry utilizing locally grown forages and coarse grains 

could be established on Capability Class 3 and 4 soils. Although poorly 

drained peaty Gleysols are suitable for production of forages it would 

probably be wiser to use the well and imperfectly drained soils provided 

they are not heavily forested. The wet Gleysol soils will remain cold longer 

in the spring and thus forage yield may be low. With proper fertilization 

the silt loam and silty clay loam soils will produce good forage yields. 

In the Fort Simpson area the sandy loam soils (Winter Road, Anderson Mill 

and Sibbeston) would also be excellent for forages. 

A general recommendation for the Fort Simpson area would be to reserve a11 

Liard, Poplar, Bluefish and Gros Cap soils for agriculture since there is 

very little high class soi1 in the area. Unfortunately a11 the above 

mentioned SOU~S occur close to the Liard River and are in demand as 

industrial, forestry or recreational land. There is also a problem of 
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erosion or slumping if clearing of forests is carried out too close to the - 

river banks. Special effort should be made to see that this limited acreage 

of high quality land is not committed to irreversible uses such as industrial *- 

sites or suburban expansion of Fort Simpson as has happened on Fort Simpson 

Island. 

- 

- 

- 

- 

- 

- 
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Table10 Priority Rating Subclasses 

s - soi1 limitations; low moisture holding capacity, low fertility, 
poor soi1 structure 

t - topography; steep slopes 

- 

w - wetness; poor drainage 
5w - Gleysols 
7w - Organic soils 

e - erosion hazard 
-. 

P - soi1 pattern; land is broken up by numerous wet areas or Sharp 
steep slopes 

- 
c - adverse climate; differing from regional climate such as north facing 

slopes 

- d - distance from highway or road or on the other side of the river 
2d - 5 to 10 miles from a road 
3d - more than 10 miles from a road or across a river 

- 
f - forestry potential; high clearing costs and potential for lumber 

development 
2f - 40 to 80 foot trees 
3f - taller than 80 foot trees 

r - recreation; river valleys, lake shores, unique forest stands 

u - well suited for other uses; high priority as a trapline area or 
moose wintering habitat 

x - already in non-agricultural use; towns, airports, etc. 

-  

-  

L 

- 
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RECOMMENDATIONS FOR FARM DEVELOPMENT 

Location of Farm Units 

Considering only the soi1 and climate, coarse grains (oats and 

barley) forage and vegetable çrops cari be successfully grown on a11 

soils rated as Capability Class 3 or 4. In addition, Class 5 lands 

could be used to grow forages if recomxnended improvement practices 

are utilized, However, there are many factors other than soi1 and - 

climate that determine where a farm should be located and whether that 

farm will be economically feasible. The Priority Rating for Farm 

Development map attempts to delineate areas suitable for agriculture 

considering factors in addition to climate and soils. 

If there was a shortage of agricultural land in the Northwest - 

Territoriés, Ft could be recommended that livestock enterprises utilize 

Class 4 and 5 land, grain production concentrate on Class 3 land and 
- 

market gardens be the only agricultural enterprise allowed on the organic 
- 

rfch alluvial soils (Liard soil),. However, unless Class 3 lands have 

a better agricultural or non-agricultural use, they would naturally 

make better pasture lands than Glass 5, the, point being that 

cleared lands cari always be converted to a more intensive use but not 

reverted to their natural state. 

Livestock Production 

There is very little potential for grazing lfvestock on native-. 

- 

vegetation in the study area. The area is heavily forested and very 
- 

little grazeable vegetatfon grows except in sloughs or meadows which 

are often excessively wet. Man-made clearfngs will produce some forage . - 

for a short time but they revegetate quickly to alder, aspen or willow. 
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Evidence from other attempts at raising livestock in the north 

indicate that the climate (long,cold winters),predators, insects, 

equipment costs and lack of markets are strong factors working against 

ft being a successful enterprise. If there is to be a livestock industry 

in the area, the pasture and forages would need to be planted on 

previously cleared Glass 3, 4 or 5 soils. Although forages for pasture 

- 

- 

and hay could be grown on Class 5 lands, they would be more productive 

on the Class 3 and 4 soils. The sandy Winter Road, Sibbeston and 

Anderson Mill soils would be excellent sofls for forage crops. 

Due to the long winter feeding period (October to May) approximately 

3 tons of hay would be required per cow. In addition about 3 acres 

of good quality seeded pasture would be needed to sustain a cow for the 

summer months. On the average it would require from 5-10 acres 

of seeded forage as pasture and hay per cou in any livestock operation. 

In addition to the forage acreage, some land would be needed for oats 

and barley as supplemental feed during the winter. 

I - Grain Production 

Production of oats and barley for grain is possible on sofls 

classified as 3 or 4 agricultural capability. The frost-free period is 

too short to consistently mature wheat. After forests have been cleared 
, - 

and land broken, adequate additions of fertilizer (see Fertilizer 

Section) will produce good average yields of oats and barley. The average 

yield at Fort Simpson Experimental Farm was about 70 bushels per acre 

for oats and 45 bushels for barley. These yields were similar to those 

obtained at Fort Vermillion but less than yields at Beaverlodge, Alberta 

for similar crops. Al1 available data on crops and yields bave been 

obtained on the Liard soi1 on Fort Simpson Island. The soi1 and climate 
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at this site are probably the best available in the area. Most other 

areas would be located at higher elevations and thus be cooler with more 

risk attached to cereal production. Al1 soils other than the Liard 

Association will need high annuah inputs of nitrogen and phosphorus 

fertilizer. 

If markets were available for oats and barley, a viable grain farm 

, would probably need between 500 and 800 acres of cultivated land. The 

machinery investment needed for a farm of this size would be about 

$30,000 to $50,000. In addition to this cost is the expense of clearing 

land which may vary from $80 to $200 per acre. 

Gardening 

Successful home gardens were encountered in the three communities 

of the survey area. Results from the Fort Simpson Experfmental Farm 

(1947-1969) have demonstrated that with proper cultural practices, 

including windbreaks and irrigation most of the common vegetables 

yield good crops of excellent quality. Cool-season crops do particularly 

well in the long summer days. General gardening practices for nothern 

gardens are similar to those used in northern regions of the prairies. 

Varieties and practices are well outlined in the following Canada 

Department of Agriculture publications: Fort Simpson Progress Report 

(1953) and Handbook for Northern Gardenets ClsjO>. 

Of the soi1 in the area, the Liard soils with their low elevation, 

proximity to the river (irr$gation), sflty or sandy texture and high-‘ 

organic matter content are considered to be the best soils for growing 

garden crops. Most of the experimental results for the Fort Simpson 

Experimental Station are for the Liard soi1 type (Fort Simpson Island). 
- . 

Experiments show that most crops respond well to applications of 

fertilizers containing a11 the essential elements, nitrogen, phosphorus 

- 

- 

- 

- 

- 

- 



-~ - 229 - 

_- 
and potassium. Irrigation was also quite advantageous as the summers 

were often droughty. Care should be taken when extrapolating the 

experimental farm results because the unique position of Fort Simpson 

on an island may have influenced the microclimate. Some tests were 

also carried out on the "Beam site" which has a Bluefish soil. Tests 
- 

here were only carried out in the last few years of the experimental 

farm's operation and the results have never been compiled. However, 

in terms of soils, most of the medium textured lacustrine and alluvial 

soils (very fine sandy loam to silty clay loam) in the area would also 

be suitable for vegetable production but may require additions of organic 

- 

matter. The abandoned Floodplain may have an advantage over lacustrine 

areas due to more uniform soils and lower elevation. Clay loam and 

heavier soils are harder to work and would require longer to warm up 

- in the spring, creating some limitations for vegetable production. 

- 
Market garden production of vegetables for a local market should 

be possible with moderate management but to be successful would need 

- to ensure a reliable supply. Conservative production estimates are 

10 to 12 tons/acre for potatoes, carrots and beets and 12 to 15tondacre 
- for cabbage and cauliflower. Production of tomatoes, cucumbers and corn 

would be less reliable due to frost hazard. Very little land is needed 
- 

for vegetable production. It has been estimated that if residents of 

- the north consume as much as the average Canadian and yields are 70 

percent of those obtained further south, then a population of 5,000 
- could be supplied by 40 acres of potatoes, 5 acres of cabbages and other 

greens, 3 acres of carrots, and smaller acreages of rutabagas, salad 

crops, cauliflowers, beets, broccoli, strawberries, raspberries, 

greenhouse tomatoes and cucumbers (C.D.A., 1972). 

W.J. Franc1 and Associates (1974) in their expansion study of 
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Fort Simpson recommended that areas near Fort Simpson suitable 

for gardening be reserved indefinitely. They considered a gardening 

operation potentially profitable at present, possibly carried out as 

government supervised co-operative if it is not initiated privately. The 

authors agree that 'local vegetable production is possible and desirable. 

Irrigation Requirements 

Most well drained soils could benefit from additions of water 

by irrigation. The coarser textured sandy loams and silt loam soils 

will occasionally suffer from midsummer droughts without irrigation. 

Al.1 of the Class 3 or 4 soils are suitable for some form of irrigation 

whether sprinkler or flood irrigation. Market gardens on level 

alluvial or lacustrine soils near the river would likely show the best 

returns from irrigation. There is not likely to be a salinity problem 

occurring if accepted irrigation practices are followed. 

Communfty Pastures 

Community pastures could be established on Class 3, 4 or 5 soils, 

Since the cost of establishing a pasture is high they should be on the 

better soils of the area (Class 3 and 4). In addition to high costs 

associated with clearing and preparing a seedbed, fencing costs are 

high. The pastures should be located away from rivers and streams which 

have a high potential for wildlife and trappw. Dugouts or Wells could 

be used as a source of water for the livestock. 

Fertilizer Recommendations . -- 

In general a11 of the soils of the area are low in available nitrogen 

and phosphorus. Soils with silt loam or coarser texture also.appear 

to need some supplemental potassium. 

Most soils tested had less than 10 lbs of nitrate nitrogen in the 

- 

- 

- 

- 

- 

- 
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top 24 inches. According to recommendations of the Saskatchewan Soi1 

Testing Laboratory these soils would require the addition of 75 lbs of 

nitrogen for grain, 80 lbs for potatoes and 50 lbs when planting forages. 

Except for a few exceptions most soils tested were very low in 

available phosphorus (less than 10 lbs/acre in the top 6 inches). The 

recommended amount of phosphorus needed as P205 for oats and barley 

is 40 lbs/acre for the silt loam soils and 25 lbs for silty clay loam 

soils. Some soils (Netla, Swan Point and Martin River) had high values 

for available phosphorus. More soi1 testing is needed to determine 

the extent of these anomalously high phosphate values. Established 

stands of grass-legume mixtures would need 45 lbs of P 0 per acre. 25 
Most silt loam or coarser textured soils are low to very low in 

potassium (Less than 120 lbs per acre). A low value calls for 15 lbs 

of K20 for oats, 80 lbs for potatoes and 60 lbs for barley and forages. 

In order to obtain optimum yield of oats planted in a silt loam 

soi1 with the above soi1 test results there would need to be an application 

of 150 lbs/acre of 10-30-10 and 180 lbs/acre of 34-O-O fertilizer. 

Depending on the pH of the soi1 and the trop to be grown, additions of 

lime may be required. 

The total amount of fertiliser required could be reduced by using 

various rotations incorporating forages or fallow. 

Drainage 

Large scale drainage is not considered‘feasible or necessary given 

the large amount of well drained land present in the area. Within any 

area chosen as a farming area, limited drainage could be carried out 

to square out cultivated areas. This might be feasible where Gleysols 

represent a significant proportion of landscapes occurring on gently 

sloping areas of the Lacustrine Benchland (especially Bovie Lake and 
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Arrowhead soils). In such areas the construction of roads and clearing 

may in inself bring about drainage if ditches and culverts are properly 

constructed. The construction of roads without sufficient attention 

to drainage cari also have the reverse effect of blocking drainage. More 

extensive areas of Gleysols, especially Bulmer soils which often have 

Organic soils in association such as occurs on the north west facing - - 

slope south of the Liard River in 95G and in the Camaell Bend area, 

would appear best left alone. These areas, especially on north facing 

slopes have developed in response to cool and wet conditions and 

frequently harbor permafrost. Although clearing the dense black spruce 

and mass caver from these sites would undoubtedly eliminate permafrost 

little or nothing is known about the ecological effects due to sudden 
- 

freezing of groundwater in these areas. 

Gleysols occurring in abandoned channels and backswamps of the 

floodplains usually have a very high water table trapped by the surrounding 

well drained ridges of. old point bars. There is little or no external - 

drainage on the floodplain, there is very little elevational change, 

and the channelled or scalloped nature of the floodplain would make 

drainage difficult except where a channel abuts the Liard River. Clearing 

the floodplain would also increase runoff from the convex slopes of the 

point bars and aggravate the problem in the ;Cet-receiving areas. 

One larger area of Gleysols which might be feasible to drain is 
-_ 

the area of Sibbeston (significant Gleysols) and Scotty Creek (dominantly 

Gleysols) Associations which occur near the Liard River between the Birch 

River and Jean Marie Creek in 95H. These soils are sandy and would most 

likely be warmer than heavier textured soils when drained. However, they 

are stfll a Class 4 soi1 and would be best suited for forage production. 

- 

- 
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Land Clearing 

Clearing costs were not calculated directly but the forest caver 

maps give the forest stand heights and densities which will affect 

.- clearing. Peeke (1974) estimated clearing costs in the Yukon (1974) 

- 
were $80 per acre on high brushland to as much as $200 per acre on 

forested land depending on the tree caver. Pringle (1974) estimated 

$80 to $125 per acre adding that the isolated location, competitive 

work for bulldozers and shortness of season led to the high costs. 

It has been noted (Day, 1966) that tare would be required in 

clearing to prevent destruction and loss of the shallow Upper soi1 

- 

-- 

_- 

layer. Indiscriminate removal of vegetation by large scale land clearing 

should be avoided to prevent the development of gully erosion. The 

extent of erosion that cari occur just in limited clearing on tut lines 

and roads in the area gives ample evidence of this. Gullies were noted 

several feet deep in some tut lines on long, gentle and moderate 

slopes. 

Maintenance of tree caver near natural water bodies, lakes, the 

Liard River, its larger tributaries and their feeder streams would 

contribute much to water conservation, wildlife and aesthetic values. 

Forest-growth on the well drained soils, especially on the flood- 

plain is very heavy. Several burnt over areas present ,the easiest 

clearing. Clearing and breaking co-ordinated with forest harvestation 

would appear most desirable if agricultural development occurs on any 

large scale. 

Land Use Conflicts 

Forestry: No assessment of land capability for forestry was made 

in this study but existing information on the forest resource was 
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correlated with the soils information as much as possible (see section on 

Soils and Forestry). The soils information will be useful for forest 

management. Although the soi1 properties were not interpreted with 

respect to forest growth, the physiographic districts delineate 

broad-scale ecological units and the soi1 associations provide a 

framework for more detailed study or correlation of ecosystem types. 

Some of the best timber stands in the Northwest Territories occur 

in the survey area. The land best suited for agriculture is also some 

of the best forest land, particularly the section of the Liard Valley 

south of Nahanni Butte. If only local agricultural production is 

developed there need be Little conflict with forestry as lands cari 

be selected where present forest stands are Young or poor, and thus 

where clearing costs would also be lower. Any large scale agricultural 

development would necessitate appraisal of these conflicting uses. 

Forestry is more compatible with existing land use than 

agriculture. 

Wildlife: Assessment of wildlife populations and habitat was not 

a direct concern of this survey but agriculture on any large scale 

represents a conflict to the present use of the land by wildlife which 

are in turn utilized by native people. For this reason wfldlife was 

considered in the priority rating for farms and-is discussed briefly 

here but it does not eliminate the necessity of consultation wfth or 

study by appropriate wildlife authorities. This information was obtained 

from the following sources: Canadian Wildlife Service, Habitat Inventory 

Maps (Dennington et al. and Prescott et al,, 1973), Department of the -- 

Environment (1972) Land Use Maps, and Synergy West Ltd. (1975). 

The m&t abundant species of big game is moose which is found through- 

- 

.- 

- -. 

- - 
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out the area. Other species of particular importance are the fur- 

bearing mammals, especially muskrat and beaver (Synergy, 1975). 

The distribution and movements of moose are mainly determined by 

the availability and quality of suitable habitat. Moase undertake 

seasonal migrations or movements in the Liard valley. During the winter 

and spring the moose are concentrated along the river, particularly the 

floodplains, river banks, and mid-channel islands where a mixture of 

preferred browse species such as willow, dogwood, aspen and balsam 

poplar together with adequate shelter are found. During the summer 

many moose move up the tributaries where they may browse along the banks 

and in small oxbow lakes and ponds. Others seek out brulé areas in the 

uplands where the early successional stages of growth provide more 

favorable browse. 

In tenus of the soi1 associations mapped, riparian portions of the 

Liard Association are most significant. Abandoned channels and large ' 

channel stars within the Netla and Swan Point &ssociations as well as 

Flett and Blackstone River associations are also important because of 

the dense shrubs in open canopy areas and aquatic plants in wet meadows 

and ponds. The diversity of vegetation pattern is an important factor. 

The other most important moose habitat is along the tributaries 

(Tributary Floodplain). 

The beaver is one of the most important fur bearers in the Liard 

Valley and is widely distributed throughout the area occurring in 

conjunction with small streams and ponds, mainly in areas of Mixed 

Leaftree Forest. These conditions are found mostly on the Lacustrine 

Benchland, particularly the area of Bovie and Bulmer Associations east 

of the Liard River in 95B and in 95G along the Matou River. 
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Muskrat, mink, lynx, marten, bears and wolves also occur throughout 

the Liard Valley and are trapped in some quantity. 

The area has generally limited water fowl nesting habitat. The 

numerous lakes and ponds, especia,lly in 95H, are used as staging areas 

during spring and fa11 migrations. However, these areas are unlikely 

to be disturbed unless extensive drainage is carried out. Fish are 

fairly plentiful in most of the major streams and tributaries., Synergy 

(1975) gives a detailed discussion of species and locations. 

The major conflicts between agricultural development and wildlife 

would be due to direct destruction of natural habitat by clearing, 

human interference such as hunting predatory animals and a resulting 

disruption of balance between species. Silting of streams by road 

construction and clearing would affect beaver and fish. 

Archeology: Major potential and proven archeological sites should be 

investigated and protected before development. Synergy (1975) describes 

the locations of several known archaeological and historical sites. 

Recreation: The area has significant recreational potential, particularly 

along the major tributary rivers, the banks of the Liard River and along 

the mountains to the west. The Department of Environment (1972) 

Land Use Maps give broad regional ratings of land capability for re- 
- creations. There need be little conflict wiIh-agriculture, indeed farms cari 

add diversity to the landscape. The best recreationel areas are generally 
- -_ - 

river valleys and areas of rougher terrain, unsuitable for farming. 

Recreational areas should be identffied and protected. - 

- 
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APPENDIX 1 

Reproductions of Aerial Photographs Showing 

Soi1 Map Units as Mapped in the Field 

. . . . 

- 

.-- 

- 
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PLATE 1 - Alluvial Floodplains of the Liard River. A.P. #A17439-45. 1956; 
Lat. 60' 55', Long. 123' 30'; 95B/13, 14. 

Note features of the recent and abandoned floodplains and adjacent 
lacustrine deposits. 



- 

- 

- 

- 

- 

c . 

PLATE 2 - Lacustrine Benchland and Island Deposits of the Liard River. 
A.P. #A17437-66, 1956; Lat. 60' 25', Long. 123O 25'; 95B/6. 

The Lacustrine Benchland borders the Liard River with steeply sloping 
banks from the Flett Rapids to the B.C. border. Poorly drained soils are 
more prevalent away from the river bank and tributaries. The proposed 
Liard Highway passes through this section. Note striated pattern of 
underlying tillof the Bovie Association (Bv7/Lvr 3-5). 

- 
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PLATE 3 - Lacustrine Benchland and Alluvial Floodplain, Liard River. 
A.P. #A23588-134, 1973; Lat. 61' 10', Long. 122', 45'; 95G/2. 
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PLATE 4 - Deltaic Sand Deposits. A.P. #A23 490-61, 1973; 
Lat. 61' 37', Long. 121' 32'; 95H/ll, 12. - 

- 
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Plate 5 - morainal upland south of Fisherman Lake and just south of 
the Kolaneelee River. Air photo #A17442-65, 60°10' - 60°15' N and 
123O50' - 124OOO'W, 95B5. 

The dominant soi1 material is the cllay to heavy clay lacustre till 
(Pointed Mountain and Fisherman Lake Associations) with some clay loam 
till on a high ridge (Trout Lake Association). A recent fire has corne 
in from the east and this area is now regenerating with aspen. The 
well drained soils are dominantly white spruce and the poorly drained 
(FS) are black spruce. The Fs3 area has a high proportion of Organic 
soils. 
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APPENDIX II 

Chemical and physical analyses of 

29 soi1 profiles sampled in the 

Liard and Mackenzie area 
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ANAL.YSE!; OF CEBTAIK SOILS iH ThE LIARD AHD YXXENZIE AREA 
l'article Size Distribution 

L k 
SXlph Dcpth Total % 3: %.5 '2.25 x.1 % 2tL 0.2~ Total 

No. Horizon cm Sand 2-lmm 1-.5mm -.25mm -.lmm -.OSmm si1t Cfay 

Arrowhead Association, Gleyed Orthic Eutric Brunisol 

78.7 14.0 6.4 0.04 0.6 7.6 7.9 7.6 17.1 1.9 0.1 0.1 26-2 Bm O-28 7.3 0.0 0.2 0.2 0.8 8.1 

26-3 Ckl 28-40 7.1 0.0 0.1 0.2 0.6 6.2 

26-4 $k2 40-60 6.5 0.0 0.1 0.1 0.5 5.7 

Arrowhead Association, Orthic Eutric Brunisol 

28-2 . Bmg O-20 4.1 0.0 0.1 0.1 0.3 3.5 

28-3 Ch 20-45 5.5 0.3 0.3 0.2 0.6 4.0 

Bluebill Association, Brunisolic Gray Lu~is01 

24-2 AC o-7 40.0 2.8 6.2 6.9 12.2 11.9 

24-3 Bm '7-18 33.4 2.0 4.9 6.0 11.1 9.4 

81.8 11.1 4.6 0.04 0.3 17.1 8.2 7.7 
. 

83.5 10.0 3.8 0.03 0.5 16.2 8.2 7.7 

I 

78.0 17.9 &.5 0.07 7.1 6.8 12.5 2.7 0.1 0.1 
E 

77.2 17.3 7.5 0.04 13.0 8.0 7.5 v 
I 

41.1 18.9 9.9 0.10 3.1 4.0 3.6 1.6 0.9 0.2 0.1 l 

31.9 34.8 21.6 0.09 1.8 4.3 3.8 2.6 1.2 0.2 0.1 

38.8 34.0 20.4 0.05 1.2 4.8 4.1 7.3 1.9 0.2 0.1 -24-4 II Bt 18-36 27.2 2.8 4.0 4.1 7.9 8.5 

24-5 III Bt 36-70 

24-7 IV Ck 83-95 25.8 1.2 2.1 2.6 9.3 10.7 

Bluefish Association, Orthic Eutric Brunisol 

18-1 . L-H 5-o 
*_ * 

18-2 Bal o-15 7.5 0.2 0.5 0.5 0.7 5.7 

18-3 Bm2 15-32 6.0 0.0 0.2 0.3 0.5 5.0 

18-4 Ck 32-70 16.8 0.2 0.7 0.6 0.6 14.7 

0.07 1.0 5.4 4.8 2.8 2.8 0.2 0.1 

37.3 36.8 17.9 0.06 0.9 4.9 7.9 7.5 

0.62 41.3 5.0 4.6 

78.6 13.9 5.2 0.05 1.4 5.8 5.2 8.9 2.2 0.1 0.0 

77.0 17.0 7.6 0.03 0.9 6.2 5.4 10.0 2.6 0.1 0.0 

75.1 8.1 2.9 0.04 0.5 14.8 8.0 7.3 



ANALYSES OF CERTAIN SOILS IN THE LIAKD AND MACKENZIE AKEA 
Particlc Sizc Distribution 

x % x . % x x 
Sample Deptb Total X x x.5 x.25 I.1 

PH 
x 21c 0.2~ Total 

W4OAc meg/lOO g 

No . Horizon cm Sand 2-11am l-.5mm -.25mm -.lmm -.05mm si1t Clay Clay N O.M. 
CaC03 
Equfv. Mg K 

1 
N3 

8.2 

8-5 

27-2 

27-3 

27-4 

27-5 

17-1 

17-2 

17-3 

. 
33-1 

33-2 

33-3 

34-4 

33-5 

33-6 

II Ck2 

Ae 

l Bm 

CL 

II Ck 

L-H 

AC 

II Ck 

L-M 

AC 

Bm 

O-10 7.8 0.4 0.7 1.0 2.0 3.8 

10-20 2.7 

I 
20-40 1.6 ' 

40-50 

II Btl 

11 Bt2 

II CL SO-65 0.3 

Boule Lake Association, Orthic Eutric Brunis01 

O-20 9.2 0.2 0.4 0.5 1.4 6.7 

56-66 38.9 4.5 5.7 6.1 11.5 11.2 

Bovie Lake Association, Degraded Eutric Brunis01 

o-7 6.6 0.2 0.6 0.7 1.2 3.9 

7-28 5.6 0.3 0.4 0.5 0.9 3.5 

28-40 8.6 0.5 0.2 0.4 1.5 5.9 

40-60 59.8 6.2 10.0 12.9 18.7 12.0 

Bulmer Association, Rego :Gleyeol 
I 

12.0 

o-35 65.3 1.0 1.5 1.9 28.3 32.6 

35-50 32.2 4.6 5.0 4.2 8.6 9.8 
Cellbeta Association, Brunisolic Gray Luvisol 

6-O 

l / 1 

73.7 17.2 6.6 0.05 1.0 5.1 4.9 

34.1 26.9 11.3 0.04 0.7 12.9 7.7 7.5 

78.8 14.6 6.0 0.07 2.0 5.8 5.4 

78.3 16.1 7.3 0.04 0.9 5.6 5.5 

72.7 18.7 8.1 0.07 1.2 15.0 7.9 7.5 

25.5 14.7 7.J 0.05 0.7 13.4 8.0 7.7 

25.3 9.5 3.7 

40.5 27.3 11.0 

i.0 5.5 

8.1 7.5 

8.2 7.6 

78.4 13.8 3.0 

53.3 44.0 20.6 

6.3 6.0 

5;6 4.9 

5.1 4.4 

35.6 62.8 40.7 4.1 

4.7 

39.1 60.6 26.6 

1.30 36.8 

0.04 3.4 3.2 

0.03 0.2 11.3 

1.98 64.0 

0.06 1.3 

0.07 1.2 

'0.07 1.0 

0.09 1.4 

0.13 0.3 14.0 

4.9 

5.3 

7.8 7.6 

7.9 2.0 

8.1 2.2 

7.2 3.2 

9.0 1.4 

4.7 1.9 

10.8 4.2 

13.2 5.5 

16.8 6.5 

0.1 

0.1 

0.1 

0.1 

0.2 

0.3 

0.3 

0.3 

0.1 

0.1 1 
0.1 N 

00 
I 

0.2 

0.1 

0.1 

0.2 

0.2 

I I 
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ANALYSES OF CERTAIN SOILS IN THE LIARD AND NXKENZZE AREA 
Particle Size Dis:ributioa 

rl L * x % % pli NQ,OAc mag/lGC g 
Sample Depth Total X x x.5 X.25 91.1 % 2Li 0.211. Total 

No. Horizon cm Sand 2-U 1-.Smm -!25mm -.lmm -.05mm Silt Clay Clay N O.M. 
CaC03 
Equiv. Ii20 CaC12 Ca ?Ig K Na 

i 

16-1 F-H 30-15 

16-2 H 15-o 

16-3 ‘3.3 O-20 

16-4 Ch 20-40 38.1 4.9 6.7 6.7 11.1 8.7 

10-l L-H 

10-2 Ae 

10-3 Bt 

10-4 Ck 

11-l 

11-2 

11-3 

11-4 

19-1 

19-2 

19-3 

Ac 

Bm 

Ckl 

Ck2 

Ac 

FH6 

AC6 

Connack Lake Association, Orthic Cleysol peaty phase 

Gros Cap Association, Orthic Gray Luvisol 

10-O 

o-12 6.1 0.1 0.3 0.2 0.4 5.1 

12-32 3.0 

32-56 3.9 

Jean-Marie Association, Degraded Eutric Brunisol 

o-7 

7-45 85.6 0.0 0.1 1.3' 42.7 41.5 

45-62 

62-82 85.3 35.7 2.4 3.5 18.7 25.0 

Liard Association, Cumulic Regosol 

O-20 8.4 0.1 0.1 0.1 1.0 ..7<2 

20-30 

30-38 

1.26 47.9 6.0 5.7 

1.02 29.6 6.0 5.8 

0.10 2.4 7.1 6.7 16.1 4.5 0.3 0.1 

36.6 25.3 11.4 0.04 1.0 15.8 7.8 7.5 
1 

E 
1.40 64.0 6.0 5.7 \D 

I 
79.3 14.6 4.2 0.04 1.1 5.0 4.8 4.4 1.7 0.1 0.0 

54.2 42.8 23.2 0.07 1.2 4.7 4.4 10.8 4.9 0.2 0.1 

61.9 34.2 11.8 0.10 2.0 22.0 8.0 7.6 

5.0 

9.7 

64.0 

0.09 1.1 6.0 5.5 

9.4 5.2 0.02 0.5 6.0 5.5 

0.06 1.5 27.0 7.9 7.5 

5.0 2.6 0.02 0.2 33.1 8.0 7.7 

2.8 0.9 

3.4 1.1 

27.5 11.4 0.16 4.0 1.8 6.5 6.0 17.5 4.5 

0.83 14.8 1.8 6.6 6.1 58.5 14.2 

0.21 5.3 0.7 7.0 6.6 22.2 5.0 

0.1 

0.2 

0.2 

0.2 

0.1 

0.0 

0.0 

0.1 

0.2 

0.2 



ANALYSES OF CEI:TAIN SOILS IN TIiE LIARD AND MACKENEIE AREA - 
Particle Size Uistribution 

A . x x x % 
Smple Depth Total X % x.5 x * .LJ x.1 II 2u 0.21~ Total 

sa. Horizon cm Sand 2-1~3 l-.5mm -.25m -.lmm -.OSmm sot Clay Clay N, 0-M. 
ccco3 
Equiv. 

Liard Association, Cumulic Regosol (Continued) 

19-4 II Bb 

19-5 II CL 

42-l L-H 

42-2 AC 

42-3 ck1 

42-4 ck2 

l-1 L-H 

l-2 Bml . . 
l-3 Bm2 

l-4 BC 

l-5 C 

9-l .' L-il 

9-2 Ac 

9-3 Bml 

38-60 0.12 1.0 0.7 7.4 7.1 23.4 6.8 0.3 0.3 

60-75 6.2 0.7 1.3 1.0 1.8 1.5 35.2 58.7 22.5 0.09 1.0 11.6 7.9 7.6 

Liard Association, Cumulic Regosol 

20-O 0.66 25.6 7.2 6.7 

O-20 6.4 0.0 0.2 0.2 1.0 5.0 71.3 22.4 9.0 0.24 12.2 

20-35 0.07 1.0 32.3 

35-50 31.5 0.0 0.1 0.2 2.5 28.7 58.9 9.6 3.5 0.07 1.0 34.3 

Martin River Association, Orthic Eutric Brunisol 
; 

'7-O I 0.44 20.6 6.5 6.3 

O-10 84.4 0.1 1.7 19.1 41.8 21.8 12.2 3.4 1.5 0.05 1.5 5.3 5.0 1.9 0.8 0.1 0.0 

12-25 86.2 0.0 0.9 12.1 45.2 28.0 10.9 

25-60 91.3 0.0 0.6 19.7 49.4 21.5 4.4 

60-80 92.4 0.0 0.9 19.6 50.7 21.2 4.3 

Martin River Association, Degraded Eutric Brunisol 

5-o 

o-5 44.3 fo.0 

5-10 

l l 1 / 

0.3 3.3 14.7 26.1 

1 I 

50.9 

/ 

2.9 1.2 0.02 0.4 5.0 4.6 

4.3 1.7 0.02 0.3 5.3 5.0 

3.3 1.6 0.02 0.3 5.3 5.5 

4.8 

0.77 37.8 5.5 5.3 

1.6 0.05 1.9 4.2 4.0 

0.03 1.1 5.2 4.7 

I I I l I I 

1 
7.9 7.4 31.8 3.6 0.1 0.2 

ti 
7.9 7.4 0 

1 
8.1 7.5 

1.3 0.7 0.1 0.0 

3.0 1.1 0.1 0.0 

3.9 1.3 0.1 0.0 

1 I 



! i / l I i I 

ANALYSES OF CERï.lIN SOILS IN THE LIARD AND NACKENZZE AREA 

Patticle Si-c! Distribution 7 
i 

x 0 % % 3: pH hW4Ohc meC/lOO 0 
Sample Depth Total X x x.5 x.25 x.1 x a Ok2u. Total 

NO. Horizon cm Sand 2-lmm l-.5mm -.25mm -.lmm -.05mm si1t Clay Clay N O.M. 
CaC03 
Equiv. H20 CaC12 Ca Mg K Na c 

9-4 

9-5 

31-1 

31-2 

31-3 

31-4 

31-6 

31-7 

., 

37-l 

37-2 

37-3 

37-4 

37-5 

Bm2 

Ck 

L-H 

Bm1 

Bm2 

BC 

Ck2 

Ck3 

L-H 

Btjl 

W2 

BC 

II Ck 

Martin River Association, Degraded Eutric Brunisol (Continued) 

10-56 82.0 0.0 0.3 8.2 51.7 

S6+ 89.3 0.0 0.3 5.9 57.8 

Netla Association, Orthic Eutric Brunisol 

8-O 

O-10 3.2 I 

10-30 1.6 

30-45 1.0 

21.8 10.9 7.1 4.4 

25.4 7.7 3.0 1.4 

45-60 2.8 0.2 0.1 0.1 0.3 

60-70 

Netla Association, Orthic Eutric Brunisol 

5-o 

o-9 8.2 0.0 0.1 0.4 1.9 

9-24 11.8 0.0 0.0 0.1 2.3 

24-46 

46-60 23.4 0.0 0.1 0.1 1.7 

68.3 28.5 12.6 

58.2 40.2 16.8 

60.6 38.5 17.6 

2.2 73.2 23.9 9.5 

5.9 53.3 38.5 13.1 

9.3 58.2 29.9 13.3 

21.6 61.3 15.3 6.7 

0.03 0.5 5.8 

0.04 0.1 13.6 7.9 

1.49 67.2 5.8 

0.17 4.4 4.5 

0.11 2.0 5.1 

0.11 1.6 2.9 7.4 

0.09 1.7 10.0 7.9 

0.09 1.6 11.0 7.9 

5.5 

4.0 0.7 

4.4 9.2 

6.9 14.7 

7.4 

7.5 

1.41 63.6 5.5 5.3 

0.13 2.4 4.9 4.3 7.9 

0.06 1.1 4.9 4.3 6.3 

0.07 1.0 0.8 6.0 5.6 10.1 

0.07 1.1 8.9 7.9 7.5. 

5.1 3.4 

7.6 

1.5 

2.7 

3.2 

4.0 

2.1 

1.8 

2.7 

0.1 

0.2 

0.3 

0.2 

0.3 

0.2 

0.1 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 



Simple 
KO. 

l'article Sizc Distribution 
L 1. L % x x Pi' I ES!i,OA~ ne~/lOD 8 

Total % x x.5 x.35 x.1 x 2a 0.21.~ Total 
Sand 2-1~ l-.5mn -.25mm -.l~m -.05m Silt Clay Clay H O.H. 

CX03 
Equiv. H?O Ng ti x3 

34-l 

34-3 

34-4 

34-5 

43-2 

43-3 

43-4 

43-5 

. . 

30- 1 

30-2 

30-3 

30-4 

30-5 

30-6 

Petitot Association, Orthic Eutrlc Brunisol 

LF 27-10 

% O-10 4.7 0.1 0.4 0.4 0.9 2.9 70.0 

B2 10-20 

C 20-30 5.3 0.5 0.4 0.5 1.2 2.8 55.3 

Petitot Association, Degraded Eutric Brunisol 

Ac O-10 1.0 58.8 

Btj 10-32 0.3 40.3 

Ckl 32-45 0.8 41.8 , 
i. 

Ck2 45-70 0.1 I 49.2 

’ Pointed Mountafn Association, Orthic Gray Lu~is01 

L-H 6-O 

Ae O-18 10.7 0.2 1.3 1.6 2.3 5.3 78.8 

Btl 18-34 2.2 1.2 

Bt2 34-49 1.2 14.8 

BC 49-57 1.1 16.5 

Ck 57-70 5.2 10.7 0.9 0.8 1.6 1.1 34.4 

25.3 

39.4 

1.42 

13.3 0.08 

0.07 

18.5 0.08 

1.8 7.1 

1.5 7.3 

1.2 4.0 7.7 

6.1 

6.7 11.6 4.4 0.2 0.1 

7.0 12.5 4.3 0.2 0.1 

7.4 

40.2 13.2 0.11 3.2 6.3 5.8 12.1 4.2 0.4 0.1 

59.4 25.8 0.09 1.4 7.1 6.6 16.5 7.9 0.3 0.1 

57.4 19.7 0.09 0.7 18.8 7.9 7.6 

50.7 17.3 0.07 0.9 19.6 8.0 7.7 

10.5 

96.6 

84.0 

82.4 

60.5 

1.76 71.6 6.0 5.8 

4.7 0.04 0.9 5.0 4.2 2.5 1.1 0.1 0.1 

44.8 0.08 1.1 5.2 4.4 15.9 5.9 0.3 0.1 

45.4 0.10 1.5 5.7 4.9 22.5 a.3 0.4 0.2 

i2.8 0.12 0.4 1.0 7.1 6.7 30.0 8.9 0.3 0.2 

29.9 0.10 1.4 10.7 7.9 7.6 

I I I I l I I I I I 
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ANALYSE S OF CERTAIN SOILS IN THE LIARD AND MACKENZIE AREA 

I II t x I 
Parti' cle Size Distribution 

I I x 

I 

x _ x % % 
Ssmple Depth Total % 

Pli 
x x.5 x.25 R.l x 2u 0.211. Total 

hY4OAc meg/lOO g 

NO. Horizon cm Sand 2-lnun l-.Smm -.25mm -.lmn -.05mm Silt Clay Clay N O.M. 
CaC03 
Equiv. t120 CaC12 Ca Mg K Na 

32-1 

32-2 

32-3 

32-4 

32-5 

21-1 

21-2 

21-3 

21-4 

b 38-2 

38-3 

38-4 

L-H 

Bml 

Bm2 

BC 

Ck 

Bm1 

Bm2 

Ckl 

Ck2 

Ae 

w 

Ckl 

Pointed Mountain Association, Orthic Eutric Brunisol 

6-O 

O-20 25.8 1.1 3.2 5.6 9.8 6.2 28.8 

20-40 24.7 i.0 3.0 5.2 9.3 6.3 31.5 

40-80 

80-100 28.0 1.5 3.5 5.6 10.2 7.3 31.1 

Rabblt Creek Association, Orthic Eutric Brunisol 

o-11 58.1 6.1 11.2 12.3 16.9 11.6 26.8 

11-22 

22-34 64.6 11.1 13.2 * 12.2 16.4 11.7 27.9 

34-44 65.0 10.2 13.1 12.9 17.2 11.8 25.1 

Rabbit Creek Association, Degraded Eutric Brunisol 

o-4 45.0 5.1 9.6 9.2 10.0 11.2 48.6 

4-22 39.0 5.4 7.8 7.7 10.3 7.9 41.3 

22-50 
-. . 

38-5 Ck2 50-100 43.4 6.0 7.4 7.6 .12.5 9.9 32.3 

45.4 

43.7 

40.2 

15.1 

1.6 

9.8 

6.4 

19.7 

24.3 

1.63 78.0 5.1 4.8 

24.9 0.10 2.1 4.7 4.0 

24.8 0.06 1.0 4.8 4.0 

0.06 1.1 0.4 5.7 5.3 

2b.4 0.06 0.9 4.0 7.7 7.4 

9.0 0.06 1.8 7.2 6.8 

0.05 1.0 4.4 7.6 7.2 

3.3 0.03 0.3 12.9 7.8 7.5 

4.4 0.02 0.1 19.3 a.0 7.5 

1.8 0.05 1.5 4.2 3.5 

a.2 0.03 1.0 4.8 4.4 

0104 0.6 20.3 7.8 7.3 

10.4 0.03 0.4 21.4 7.8 7.4 

9.G 4.2 

8.4 3.8 

14.3 4.8 

9.4 

9.3 

1.2 

3.7 

2.8 

2.9 

0.3 

0.9 

0.4 

6.2 

0.3 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 



ANALYSES OF CEI!TAIN SOILS IN THE LiAItD AND btACKENZIIS httE.‘l , 
Particle Size Distribution 

% x 4 - % % x PH WLOAC megj103 g 
Sample Dcpth Total X A x.5 r.25 x.1 x 2a. 0.2u Tocal 

No. Horizon cm Sand 2-lmm l-.5mm -.25lmn -.lmm -.05mm si1t Clay Clay N O.M. 
caco3 
Equiv. Ii20 CaC12 Ca Mg K Nil 

Swan Point Association, Orthlc Gray Lu~is01 

41-1 

41-2 

41-3 

41-4 

41-5 

41-6 

5-l 

5-2 

..s-3 

5-4 

5-5 

20-2 

20-3 

20-4 

20-5 

L-W 

Ae 

8Cl 

BE2 

Ckl 

Ck2 

L-H 

Ae 

Btl 

Bt2 

Ck 

7-o 

O-8 4.2 59.7 

8-16 0.5 60.5 

16-34 0.7 47.3 

34-60 0.1 50.3 

60-110 1.1 52.4 

Trout Lake Association, Orthic Gray Luvisol 

9-o , 
i' 

o-4 21.5 1.5 3.12 3.6 6.2 7.0 

4-25 28.1 2.9 4.3 5.2 8.5 7.2 

25-58 30.0 3.2 5.3 5.6 8.7 7.2 

58-68 33.5 4.0 5.9 6.3 9.6 7.7 

Trout Lake Aseociation, Degraded Eutric Brunisol 

Ae O-10 

Bm 10-30 
I 

Ck1 30-51 27.4 '2.7 4.1 

Ck2 51-70 38.4 2.8 3.3 

3.7 9.5 7.4 

3.6 10.3 10.3 

I I 

1.04 40.8 5.4 5.0 

36.1 15.9 0.18 4.5 5.3 4.8 

39.1 18.6 0.12 2.0 5.4 4.9 

52.0 22.1 0.11 1.2 6.1 5.5 

49.6 18.3 0.15 2.6 8.5 7.7 7.4 

46.5 18.6 0.15 2.1 5.3 8.0 7.5 

0.95 

63.8 14.7 3.5 0.12 

32.7 39.2 23.4 0.10 

36.0 34.0 11.5 0.06 

36.6 30.0 12.9 0.05 

40.2 

46.7 

0.04 1.3 5.8 5.4 

0.04 1.0 6.8 6.6 

32.5 12.8 0.06 1.2 22.4 8.0 7.8 

14.9 5.6 0.03 0.6 9.9 8.1 7.8 

48.9 3.9 3.3 

2.7 3.5 3.3 

2.2 4.1 1.7 

1.3 4.4 3.8 

2.0 14.1 7.5 7.1 

I I 

11.3 2.8 0.6 

10.6 2.8 0.4 

15.4 4.0 0.3 

2.2 

3.5 

4.8 

5.7 

13.6 

1.2 

1.6 

2.0 

2.2 

5.2 

i 

0.2 

0.2 

0.2 

0.2 

0.2 

I l 

0.1 

0.1 

0.1 
1 

k-i 
fi 
t 

0.1 

0.1 

0.1 

0.1 

0.2 
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ANALYSES OF CEI:TAIN SOILS IN THE LIARD AND NACKENZIE AREA 
Particle Size Distribution 

x f! rl I x x KkQ+OAc meg/lOO g 
Sample Depth Total % x X.5 x.25 x.1 X 2u 0.21~ Total 

NO. Horizon cm Sand 2-lmm l-.Smm -.25mm -.lmm -.05mm si1t Clay Clay N 0.41. 
CaC03 
Equiv. Mg K N3 

Winter Road Association, Degraded Eutric Brunisol 

2-l L-H 9-o 1.74 82.4 5.4 5.2 

2-2 Ae O-10 23.4 0.1 0.3 0.5 2.8 19.6 70.6 6.0 2.0 0.08 2.1 4.3 3.8 4.8 1.6 0.1 0.1 

2-3 Btjl 10-30 24.2 0.0 0.2 0.3 1.7 22.1 63.9 11.8 4.6 0.03 1.2 4.5 4.1 4.2 1.5 0.1 0.1 

2-4 w2 30-56 65.7 0.0 0.6 1.8 19.0 44.2 24.1 10.2 4.9 0.06 0.7 4.8 4.3 3.7 1.7 0.1 0.1 
t 

2-5 Cl 56-100 0.02 0.4 11.8 7.7 7.2 
!Ii 

2-6 IIC2 lOO+ 45.1 6.6 8.2 7.9 12.0 10.3 35.5 19.4 7.8 0.03 0.4 25.3 7.9 7.6 ul 
I 

., 
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APPENDIX III 

Acreage Sunnnary 

of Capability Classes 





APPENDIX IV 

Detailed profile descriptions of 

selected soils in the Liard and 

Mackenzie area 

- 
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Arrowhead Association 

Subgroup Profile - Gleyed Orthic Eutric Brunisol 

Location - 1OV DB 68 59, 60° 05' N. 123' 35' W. 

Profile I# - 28 

Depth 
Sample No. Horizon cm 

28-l L-H 14-O Weil and moderately decomposed organic 
material. 

28-2 Bmg O-20 Yellowish brown (10YR 5/4 m) silt loam; 
many medium faint mottles; slightly sticky; 
very weak coarse subangular blocky; pH 6.8; 
smooth clear boundary to 

28-3 20-45 Olive gray (5Y 412 m) silt loam; many 
medium faintmottles; slightly sticky; 
very weak coarse subangular blocky; 
calcareous; pH 7.5. 
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Bluefish Association 

Subgroup Profile - Orthic Eutric Brunisol 

Location - 1OV ED 330 825, 62O 05' N. 122O 20' W. 

Profile H - 

Sample No. 

18-l 

18-2 

LB-3 

18-4 

18-5 

18 

Horizon 

L-H 

BmL 

Bm2 

ck 

IIck 

Oepth 
CIIl 

5-o * 

O-15 

15-32 

32-70 

70-85 

Moderately and well decomposed organic 
material; pH 4.6; smooth clear boundary to 

Yellowish brown (LOYR 5/4 m) silt loam; 
friable; weak medium to coarse subangular 
blocky; pH 5.2; smooth gradua1 boundary 
to 

Olive brown (10YR 4/4 m) silt loam; 
friable weak coarse subangular blocky; 
pH 5.4; smooth clear boundary to 

-. 

Brown (10YR 4/3 m) silt loam; friable; 
laminated; calcareous; pH 7.3. 

Loamy Sand; loose; calcareous. 

-- 

- 

-. 
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- 

- 

- 

- 

Bovie Association 

Subgroup Profile - Degraded Eutric Brunisol 

Location - 1OV DB 680 590, 60° 05' N. 123O 35' W. 

Profile 8 - 27 

Depth 
Sample No. Horizon cm 

27-l L-H 5-o 

27-2 Ae o-7 

27-3 

27-4 

Bm 7-28 

ck 28-40 

27-5 LICk : 40-60 

Moderately and well decomposed organic 
material. 

Light yellowish brown (10YR 6/4 m> silt 
loam; very friable; very weak fine to 
medium subangular blocky; pH 5.4; 
smooth clear boundary to 

Yellowish brown (10YR 5/4 m) silt loam; 
friable; weak medium subangular blocky; 
pH 5.5; irregular gradua1 boundary to 

Dark brown (10YR 4/3 m) silt loam; 
friable; very weak medium subangular 
blocky; calcareous; pH 7.5; smooth 
abrupt boundary to 

Dark grayish brown (2.5Y 4/2 m> sandy 
loam; friable; very weak medium to 
coarse subangular blocky; calcareous; 
pH 7.7. 

- 

- 

. 
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Celibeta Association 

Subgroup Profile - Brunisolic Gray Luvisol 

Location - LOV DB 663 812, 60° 16' N. 123' 35' W. 

Profile H - 33 

Depth 
Sample No. Horizon cm -- 

33-1 L-H 6-O 

33-2 Ae 

33-3 Bm 

o- 10 

10-20 

33-4 IIBtl 20-40 

33-5 IIBt2 40-50 

33-6 IIck SO-65 

Moderately and we'll decomposed organic 
material; pH 6.0; smooth clear boundary 
to 

- 

- 

- 

Yellowish brown (10YR S-5/4 m) silt loam; 
very friable; compound weak coarse platy 
and very weak fine to medium subangular 
blocky; pH 6.0; smooth gradua1 boundary 
to 

- 

- 
Dark yellowish brown (10YR 4..5/4 m) silty 
clay loam; friable; compound very weak 
coarse subangular blocky and moderate fine 
to medium subangular blocky; pH 4.4; smooth - 
diffuse boundary to 

- 
Dark yellowish brown (10YR 4/4 m) heavy 
clay; friable; compound moderate very 
coarse subangular blocky and moderate fine - 
to medium subangular blocky; pH 4.1; 
smooth diffuse boundary to 

- 

Brown (10YR 4..5/3 m) heavy clay; friable; 
compound weak very coarse subangular 
blocky and weak medium subangular blocky; - 

. 
pH 4.7; smooth diffuse boundary to 

- .- 
Grayish brc& (10YR 4.5/2 m) heavy clay; 
friable; massive; calcareous; pH 7.6. 

- 
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Cormack Association 

Subgroup Profile - Orthic Gleysol peaty phase 

Location - 1OV FE 16 22, 62O 2.5' N. 120° 43' W. 

Profile d - 

Sample No. Horizon 

16-1 F-H 

- 

- 

- 

16-2 

16-3 

16-4 - 

16 

H 

Bg 

Ckg 

Depth 
cm 

30-15 

15-o 

O-20 

20-40 

Moderately to well decomposed organic 
material; ,pH 5.7; smooth gradua1 
boundary to 

Well decomposed organic material; pH 5,8; 
wavy diffuse boundary to 

Dark grayish brown (2.5Y 4/2 m) loam; 
slightly sticky; weak very coarse 
subangular blocky; pH 6.7; smooth diffuse 
boundary to 

Dark grayish brown (10YR 4/2 m) loam; 
slightly sticky; weak very coarse 
subangular blocky; calcareous; pH 7.5. 
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Grainger Association 

- 

Subgroup Profile - Cryic Fibrisol 

Location - lov EC 22 94, 61' 17' N. 122' 33' W. - 

Profile !f - 44 

Depth . 

Sample No. Horizon cm 
. 

44-1 OF o-34 Yellowish red (5YR 416 m) fibrous peat; 
pH 3.3. 

44- 2 34-3.5 Pink (7.5YR 814 m> ash layer. 

44-3 OF 35-80 Dark reddish brown (5YR 3/4 m> fibrous 
peat; pH 3.3. - 

44-4 OF 80-130 Dark reddish brown (5YR 2/2 m) fibrous 
peat; pH 3.4. - 

- 

- 

- 

- 



- 

- 
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Gros Cap Association 

Subgroup Profile - Orthic Gray Luvisol 

Location - 1OV ED 93 44, 61° 43' N. 121' 15' w. 

Profile 11 - 10 

Depth 
Sample No. Horizon cm 

10- 1 L-H 10-O 

10-2 Ae o-12 

10-3 Bt 12-32 

Moderately and well decomposed organic 
material; pH 5.7. 

Yellowish brown (LOYR 5/4 m) silt loam; 
very friable; weak medium platy; pH 4.8; 
smooth abrupt boundary to 

Dark brown (10YR 4/3 m) silty clay; 
friable; weak coarse subangular blocky 
breaking to moderate fine subangular 
blocky; pH 4.4; smooth clear boundary to 

10-4 

- 

ck 32-56 Grayish brown (10YR 512 m) silty clay 
loam; friable; weak moderate subangular 
blocky; calcareous; pH 7.6. 

- 

- 

- 

- 

- 
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Jean-Marie Association 

Subgroup Profile - Degraded Eutric Brunisol 

Locatkon - LOV ED 89 175, 61' 27' N. 121' 17' W. 

Profile 11 - 11 

Sample No. Horizon 

11-l Ae 

11-2 Bm 

11-3 xxck 

Depth 
cm 

o-7 Yellowish brown (10YR 5/4 m> loamy Sand; 
loose; single grain; pH 5.5; wavy gradua1 
boundary to 

- 

- 

- 

7-45 Dark yellowish brown (10YR 4/4 m> loamy 
Sand; loose; single grain; pH 5.5; 
smooth gradua1 boundary to 

- 

45-62 Very dark grayish brown (10YR 3/2 m> vety - 
gravelly loamy Sand; loose; single grain; 
calcareous; pH 7.5. 

- 

- 

- 

-. 

- 

- 



.- 
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Liard Association 

- 

Subgroup Profile - Cumulic Regosol 

Location - 1OV DC 791 663, 61° 2' N. 123' 23' W. 

Profile # - 42 

Depth 
Sample No. Horizon cm 

42-1 L-H 20-O Moderately and well decomposed organic 
material; pH 6.7. 

42-2 AC O-20 Very dark gray (10YR 3/1 m> silt loam; 
very friable; single grain; calcareous; 
pH 7.4. 

- 
42-3 Ckl 20-35 Very dark grayish brown (10YR 3/2 m) 

silt loam; very friable; single grain; 
calcareous; pH 7.4. 

42-4 ck2 35-50 Dark grayish brown (10YR 4/2 m) silt 
loam; very friable; single grain; 
calcareous; pH 7.5. 

- 
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Martin River Association 

Subgroup Profile - Orthic Eutric Brunisol 

Location - 1OV ED 89 37, 61' 40' N. 121' 20' W. 

Profile # - 1 

Depth 
Sample No. Horizon cm 

1-l L-H 7-o 

l-2 Bml. O-10 

l-3 Bm2 10-25 

l-4 BC 25-60 

l-5 C 60+ 

- 

- 

Moderately and well decomposed organic 
material; pH 6.3. 

Dark yellowish brown (10YR 414 m) loamy 
fine Sand; loose; weak medium subangular 
blocky; pH 5.0; smooth gradua1 boundary 
to 

Dark brown (7.5YR 414 m) loamy fine Sand; 
loose; weak medium subangular blocky; 
pH 4.6; smooth diffuse boundary to 

Olive brown (2.5Y 414 m) fine Sand; loose; - 
single grain; pH 5.0; irregular diffuse 
boundary to 

Dark grayish brown (2.5Y 412 m) fine 
Sand; loose; single grain; pH 5.5. 

- 

- 

- 

- 

- 

- 
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Martin River Association 

Subgroup Profile - Degraded Eutric Brunisol 

Location - 1OV ED 72 62, 61° 53' N. 121° 37' W. 
- 

- 

- 

Profile d - 9 

sample No. Horizon 

9-1 L-H 

9-2 Ae 

9-3 Bml 

9-4 Bm2 

-- 

9-5 Ck 
- 

Depth 
cm 

5-o 

o-5 

S-10 

10-56 

56+ 

Moderately and well decomposed organic 
material; pH 5.3. 

Brown (10YR 5/3 m) sandy loam; loose; 
very weak coarse subangular blocky; 
pH 4.0; wavy clear boundary to 

Dark brown (7.5YR 4/4 m> loamy fine Sand; 
loose; moderate medium subangular blocky; 
pH 4.7; smooth gradua1 boundary to 

Dark brown (7.5YR 414 m) loamy fine Sand; 
loose; very weak coarse subangular blocky; 
pH 5.1; smooth gradua1 boundary to 

Dark grayish brown (2.5Y 4/2 m) loamy fine 
Sand; loose; single grain; pH 7.6. 

- 
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Netla Association 

Subgroup Profile - Orthic Eutric Brunisol 

Location - LOV DC 757 537, 60' 55' N. L23' 27' W. 

Profile 0 - 31 

Depth 
Sample No. Horizon CUI 

31-L L-H 8-O 

31-2 Bml O-10 

31-3 Bm2 10-30 

31-4 BC 30-45 

3.1-5. ckl 45-60 

31-6 CI.2 60-70 

Moderately and well decomposed organic 
material.; pH 5.5. 

Dark reddish brown (5YR 4/2 m) silty 
clay loam; sticky; compound weak coarse 
subangular blocky and moderate fine to 
medium subangular blocky; pH 4.0; 
smooth gradua1 boundary to 

Dark grayish brown (10YR 412 m) silty 
clay; sticky; compound weak coarse 
subangular blocky and moderate fine to 
medium subangular blocky; pH 4.4; 
smooth clear boundary to 

- 

- 

- 

Dark brown (LOYR 3/3 m) silty clay loam; 
sticky; very weak coarse subangular 
blocky; calcareous; pH 6.9; smooth clear 
boundary to 

Brown (LOYR 4.5/2.5 m> silt Loam; 
friable; massive; calcareous; pH 7.4. 

- .- 

- 

- 

- 

Grayish brown (10YR 5/2 m> silt loam; 
friable; massive; calcareous; pH 7.5. - 

_ Jr- -  . . 

- 
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Petitot Association 

Subgroup Profile - Degraded Eutric Brunisol 

Location - 1OV EC 17 95, 61' 17' N. 122' 43' W. 

Profile l/ - 43 

Sample No. Horizon 

43-l L-H 

43-2 Ae 

43- 3 Btj 

43-4 Ckl 32-45 

- 

43-5 Ck2' 

- 

Depth 
cm 

7-o 

O-10 

10-32 

45-70 

Moderately and well decomposed organic 
material; wavy abrupt boundary to 

Brown (10YR 5/3 m) silty clay; friable; 
weak to moderate coarse platy; pH 5.8; 
smooth gradua1 boundary to 

Grayish brown (10YR 4.5/2 m) silty clay; 
friable; moderate fine subangular blocky; 
pH 7.1; smooth clear boundary to 

Dark grayish brown (10YR 4/2 m) silty 
clay; friable; weak to moderate fine to 
very fine subangular blocky; calcareous; 
pH 7.6; smooth gradua1 boundary to 

Very dark grayish brown (10YR 3/2 m) 
silty clay; friable; weak fine subangular 
blocky; calcareous; pH 7.7. 

- 

_.- 

- 

- 
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Pointed Mountain Association 

Subgroup Profile - Orthic Gray Luvisol 

Location - 1OV DB 614 843, 60° 16' N. 123' 37' W. 

Profile # - 30 

Depth 
Sample No. Horizon cm 

30-l L-H 6-O 

30-2 Ae O-18 

30-3 Btl 

30-4 Bt2 

18-34 

34-49 

30-5 BC 49- 57 

30-6 Ck 57-70 

Moderately and well decomposed organic 
material; pH 5.8. 

Pale brown (10YR 6/3 m> silt loam; very 
friable; compound very weak coarse subangular 
blocky and weak coarse platy; pH 4.2; smooth 
clear boundary to 

Dark grayish brown (10YR 4/2 d) heavy 
clay; friable; compound weak coarse 
subangular blocky and strong fine to 
medium subangular blocky; pH 4.4; smooth 
clear boundary to 

Very dark gray (10YR 3/1 d) heavy clay; 
friable; compound weak to moderate 
subangular blocky and moderate fine to 
medium-subangular blocky; pH 4.9; smooth 
gradua1 boundary to 

- 

- 

-- 

- 

- 

- _ Very dark gray (10YR 3/1. d) heavy clay; 
friable; massive; calcareous; pH 6.7; 
smooth gradua1 boundary to 

- 

Brown (10YR 5/3 d) heavy clay; friable; 
massive; calcareous; pH 7.6. - _.- - 



- 

- 

- 

- 
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Rabbit Creek Association 

Subgroup Profile - Degraded Eutric Brunisol 

Location - 1OV EC 795 605, 60° 58' N. 121' 31' W. 

Profile # - 38 

Sample No- Horizon 

38-l L-H 

38-2 Ae 

38-3 Btj 

38-4 Ckl 22-50 Brown (10YR 5/3 m) loam; massive; 
calcareous; pH 7.3. 

38-5 Ck2 50-100 Loam; massive; calcareous; pH 7.4. 

Depth 
cm 

5-o Moderately and well decomposed organic 
material. 

o-4 Gray (LOYR 5/1 m) sandy loam; very weak 
medium platy; pH 3.9. 

4-22 Yellowish brown (10YR 5/4 m) loam; weak 
to moderate fine to medium subangular 
blocky; pH 4.4. 



- 274 - 

Swan Point Association 

Subgroup Profile - Orthic Gray Luvisol 

Location - 1OV EC 047 772, 61° 5' N. 122' 54' W. 

Profile # - 41 

Sample No. Horizon 

41-1 L-H 

41- 2 Ae 

41-3 Btl a-16 

41-4 

41-5 

Bt2 

Ckl 

41-6 Ck2 

Depth 
cm 

7-o 

O-8 

16-34 

34-60 

60-110 

Moderately and well decomposed organic 
material; pH 5.0. 

- 

- 

- 

- 

Dark gray (10YR 4/1 m) silty clay loam; 
friable; compound weak medium to coarse 
platy and moderate fine to medium subangular 
blocky; pH 4.8; wavy clear boundary to 

Dark brown (10YR 4/3 m) silty clay loam; - 
firm; compound moderate to strong very 
coarse subangular blocky and strong medium 
subangular blocky; pH 4.9; smooth clear - 
boundary to 

Dark reddish brown (5YR 3/4 m) si.lty clay; 
firm; compound moderate to strong coarse 
subangular blocky and moderate to strong 
fine subangular blocky; pH 5.5; smooth 
abrupt boundary to 

- 

- 

Very dark grayish brown (LOYR 312 m) silty 
clay; friable; weak fine subangular 
blocky; calcareous; pH 7.4; smooth diffuse - 
boundary to 

Dark brown:flOYR 3/3 m> silty clay; 
friable; weak fine subangular blocky; 
calcareous; pH 7.5. 

. -_ 

- 

- 

- 
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- 

- 
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Trout Lake Association 

Subgroup Profile - Orthic Gray Luvisol 

Location - 1OV FD 01 81, 62O 05' N. 121O 05' h'. 

- 

Profile # - 14 

Depth 
Sample No. Horizon cm 

14-l L-H 7-o 

14-2 Bt O-30 

14-3 BCk 

14-4 Ck 

30-65 

65-80 

Moderately and well decomposed organic 
material; pH 4.6; boundary smooth clear. 

Dark yellowish brown (10YR 3/4 d) clay 
loam; slightly hard; compound weak medium 
to coarse subangular blocky and strong 
fine subangular blocky; pH 6.1; smooth 
gradua1 boundary to 

Dark grayish brown (10YR 4/2 m> loam; 
friable; compound weak medium to. coarse 
subangular blocky and very weak fine 
subangular blocky; calcareous; pH 7.6; 
irregular diffuse boundary to 

Dark brown (10YR 3/3 m) loam; friable; 
compound weak medium to coarse subangular 
bIocky and very weak fine subangular 
bto.cky; ca.lcareous;.pH 7.8. 
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Subgroup Profile - Orthic Gray Luvisol 

Location - 1 ov ED 134 045, 61' 72' N. 122' 45' w. 

Profile # - 22 

Trout Lake Association 

Sample No. 

22-1 

22-2 

Depth 
Horizon cm 

L-H 3-o 

Ae O-5 

22-3 AB 

22-4 

22-5 

22-6 

Bt 

Bm 

ck 

5-10 

10-40 

40-55 

55+ 

Moderately and well decomposed organic 
material; smooth clear boundary to 

- 

Brown (LOYR 513 m> silt loam; soft; 
weak fine to medium subangular blocky; 
pH 3.9; smooth gradua1 boundary to - 

Dark brown (7.5YR 4/4 m) silty clay loam; 
slightly hard; compound weak medium subangular 
blocky and moderate fine subangular blocky; 
pH 4.0; smooth gradua1 boundary to - 

Dark brown (7.5YR 4/4 m> silty clay; firm; - 
compound strong coarse subangular blocky 
and weak fine subangular blocky; pH 4.5; 
smooth gradua1 boundary to - 

Dark grayish brown (2.5Y 412 m) Silty clay 
Loam; friable; compound very weak medium - 
to coarse subangular blocky and weak fine 
subangular blocky; pH 6.7; smooth diffuse 
boundary to - 

Dark grayi+h brown (2.5Y 4/2 m) silty clay - 
Loam; fria%Te; compound very weak medium 
to coarse subangular blocky and weak fine 
subangular blocky; calcareous; pH 7.5. 

- -_ 

- 

- 

- 
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Winter Road Association 

Subgroup Profile - 

Location - 1OV ED 81 08, 61' 24' N. 121° 13' W. 

- 
Profile # - 2 

Sample No. Horizon 

2-l L-H 

.- 

- 

2- 2 Ae 

2-3 Btjl 
- 

- 
2-4 Btj2 

- 

2-5 

2-6 

IC 

IIC 

Depth 
cm 

9-o 

O-10 

10-30 

30-56 

56-100 

lOO+ 

Moderately and well decomposed organic 
material; pH 5.2. . 

Grayish brown (10YR 5/2 m) silt loam; 
friable; weak to moderate medium platy; 
pH 3.8; smooth clear boundary to 

Dark yellowish brown (10YR 4/4 m) silt loam; 
friable; weak medium subangular blocky; 
pH 4.1; smooth abrupt boundary to 

Dark yellowish brown (10YR 414 m, 
2.5YR 4/4 d) very fine sandy loam; friable; 
weak coarse subangular blocky; pH 4.3; 
smooth gradua1 boundary to 

Olive brown (2.5Y 4/4 m>' loamy Sand; loose; 
single grain; calcareous; pH 7.2; smooth 
gradua1 boundary to 

Olive brown (2.5Y 4/4 m) loam; friable; 
weak to moderate weak subangular blocky; 
calcareous; pH 7.6. 
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APPENDIX V 

List of Vegetation, 

Common and Scientific Names 
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LIST OF VEGETATION, 

COMMON AND SCIENTLFIC NAMES 

Scientific Names 

Trees 

Betula papvrifera 
-._ 

- 

Larix laricina . 

Picea glauca 
Picea mariana 
Pinus banksiana 

Pinus contorta 
Populus balsamifera 
Populus tremuloides 

Sorbus scopulina 

Ta11 Shrubs 

Alnus crispa 
Alnus incana 
Amelanchier alnifolia 
Betula pumila var. glandulifera 

Cornus stolonifera 
Salix athabascensis 

-. S. arbuscolides 
S. barclayi 

green alder 
river (speckled) alder 

saskatoon berry 
swamp birch 

red osier dogwood 
willow 

71 
Il 

S. bebbiana beaked willow 

S. interior sandbar willow 

S. lasiandra 
S. myrtillifolia 

-- S. pedicellaris 
S. scouleriana 

S. pulchra 
_-_ planifolfa S. 

low blueberry willow 
glacous bog willow 
scouler's willow 

beautiful willow 
diamondleaf willow 

Common Names 

white (paper) birch 
tamarack (larch) 

white spruce 

black spruce 
-Jack pine 
lodgepole pine 
balsam (black) poplar 

trembling aspen 
mountain ash 
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Scientific Names 

Medium Shrubs 

Betula glandulosa 

Chamaedauhne calvculata 

Eleagnus commutata 

Juniperus communis 

Ledum groenladicum 

L. decumbens 

Lonicera glaucescens 
Mvrica gale 

Potentilla fruticosa 

Ribes glandulosum 
R. .hudssnfanum 

R; oxvacanthoides 

R. triste 
Rasa acfcultiris 

Rubus strigosus 

Sheperdia canadensis 
Viburnum edule 

Short Shrubs 

Andromeda polifolia 

Arcostaphylos rubra 

A. uva-ursi 
Emuetrum nigrum 

Juniperus horfzontalis 

Kalmia polifolia 

Oxycoccus microcarpus 

Vaccinfum membranaceum 

V. uliainosum 
V. mvrtilloides 

V. vitis-idaea 

Common Names 

dwarf (bog) birch 
leatherleaf 

wolf willow 

ground juniper 

common Labrador tea 
northern Labrador tea 

Honeysuckle 

sweet gale 

shrubby cinquefoil 
skunk currant 

wild black currant 
wild gooseberry 

wild red currant 

wfld rose 

wild red raspberry 

buffalo berry 
lowbush cranberry 

bog rosemary 
alpine bearberry 

common bearberry 
crowberry 

creeping juniper 

s_wamp laurel 

small bog cranberry 

tall bflberry 
-_ 

bog bilberry 
blueberry 

bog cranberry (lowberry) 

- 

- 

- 

- 

- 
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Scientific Names Common Names 

Herbs 

Achillea nigrescens 
Actaea rubra 

Anemone multifida 
- 

-- 

Aquilegia spp. 

Aralia nudicaulis 
Artemisia canadensis 

Arnica spp. 
Aster SPP. 

Astragalus tenellus 
Calypso bulbosa 
Castilleia spp. 
Chenopodium capitatum 

-- Circaea alpina 
Comandra livida 

-. 

c. 

-.- 

-_ 

Corallorhiza striata 
Cornus canadensis 
Corydalis spp. 

Delphinium glaucum 

Drosera anglica 
D. rotundifolia 
Dryas drummondii 
Epilobium angustifolium 

Equisetum arvense 
E. hyemale 

E. palustre 
E. pratense 
E. scirpoides 

E. sylvaticum 

Fragaria virpiniana 
Galium boreale 
G. triflorum 

Goodyera repens 
Geocaulon lividum 
Habenaria SPP. 

Hedysarum mackenzii 

yarrow 

baneberry 
Anemone 
columbine 

sarsz+arilla 
wormwood 
arnica 
aster 

milkvetch 
venus' slipper 

Indian paintbrush 
strawberry blite 

enchanter's nightshade 
toad flax 

striped coral root 
bunchberry 

corydalis 
ta11 larkspur 

sun dew 
roundleaf sundew 

yellow dryas 
fireweed 

common horsetail 
scouring rush 

horsetail 
meadow horsetail 
dwarf scouring rush 
woodland horsetail 

wild strawberry 
northern bedstraw 
sweet-scented bedstraw 

rattlesnake plaintain 
bastard toad flax 
bog orchid 

hedysarum 



Scientific Names Common Names 
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Herbs (cent.) 

Lathyrus ochroleucus 

Linnaea borealis 

, Lupinus spp* 

Lycopodium annotinum 

L. clavatum 
L. complanatum 

Maianthemum canadense 

Menyanthes trifoliata 

Mertensia paniculata 
Mitella nuda 

Monesis uniflora 
Orchis rotundifolia 

Parnassia pafustris 

Pedicularis labradorica 

Petasites palmatus 

P. sagittatus 
Potentilla norvenica 

P. fruticosa 

Pyrola asarifolfa 

P. secunda 

P. virens 
Ranunculus SPP. 

Rubus acaulis 
R. chamaemorous 

R. pubescens 
Sarracenia purpurea 

Senecio SPP. 

Smilacina trifoliata 

Solidano SPP. 

Streotopus amplexifolius 

Thalictrum soarsiflorum 

TofIeldïa pusilla . 

pea vine 

twinflower 

lupine 
stiff club moss 

running club moss 

ground cedar 

lflly of the valley 

buckbear 

bluebell 
mitrewort 

wintergreen 
round-leaved orchid 

grass of parnassus 

lousewort 

Palm-leaved coltsfoot 
arrow-leaved coltsfoot 
cinquefoil 

shrubby cinquefoil 

common pink wintergreen 

one-sided wintergreen 

green flowered wintergreen 
buttercup 

dwarf raspberry 

baked appleberry (cloudberry) 

d&berry 

pitcher plant 
senecio -_ 

false solomon's seal 

goldenrod 

twisted stalk 

meadow rd.11 

false asphodel 

- 

- 

- 

.- _. 

- 

- 
_ 



Scientific Name 

Herbs (cent.) 

Tricularia spp. 

Triglochin maritima 
Viola renifolia 
V. rugulosa 

Vicia americana 

Graminoids (Grasses) 

Gramineae 

Agrostis scabra 
Aprouyron subsecundum 

A. trachvcaulum 
Arctagrostis arundinacea 

Beckmannia svsipachne 
Bromus SPD. 

Calamagrostis~canadensis 
C. inexpansa 

C. laponnica 
Cinna latifolia 
Deschamnsia-caespitosa 
Elymus canadensis 

Glyceria buiohella 
Oryzopsis pungens 
Poa alpigena 

Poa SPP. 

Trisetum spicatum 

Cyperaceae (Sedges) 
Erlophorum SPP. 

Eleocharis SPP. 

Carex aquatilus 

C, atherodes 

C. rostrata 
Carex spp. 
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Common Name 

bladderwort 

arrow grass 
kidney-leaved violet 
Western Canada violet 

wild vetch 

ticklegrass 
bearded wheat grass 

slender wheat grass 

sloughgrass 
brome grass 

marbh reed grass (bluejoint) 
northern reed grass 
Lapland reed grass 
drooping wood reed 

tufted hair grass 
Canada wild rye 
manna grass 
rice grass 
alpine blue grass 
bluegrass 

cottongrass 
spike rush 

sedge 
II 

Il 
II 



Scientific Name 

tiarsh Plants 

Calla palustris 

Juncus SPP. 

Luzula spp. 

SaBittaria cuneata 

S. latifolia 

Scirpus SPP. 

Sphagna 

Sphagnum SPP. 

Mosses 

Aulacomnium ualustre 
Campthothecium nitens 

Dicranum SPP. 

Drepanocladus uncinatus 

Eurhynchium pulchellum 

Hylocomium splendens 
Mnium affine 
Pleurozium scheberi 

Polytrichum commune 

P. iuniperinum 

Pylaisiella polyantha 

Ptilium crasta-castrensis 
Rhytidiadelphus triquestrus 

Timmia bavarica 

Tomenthypnum nitens 
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Common Name 

Lichens 

Cladonia alpestris 

C. amaurocraea 
C. cornuta 

C. deformis 

C. Pracilis 

C. mitis 

water arum 

arrowhead 
arrowhead 

bulrush 

sphagnum moss 

- 

ribbed bog moss 

broom moss 

feathermoss 

Schrebers moss 

haircap moss 

- 

- 

plume moss 

a : .  -  

reindeer moss 
1, 
11 

II 

,I 

II 

- 

-- 

- 
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Scientific Name 

Lichens (cent.) 

Cladonia ranniferina 
C. sylvatica 
Cetraria cuculata 

C. nivalis 
C. pinastri 

Peltigera apthosa 
Stereocaulon paschale 

Common Name 

reindeer moss 
II 

spotted peltigera 



APPENDIX Vl 

Acreages of Soi1 Association and Capability Classes and Subclasses 

These are the areas (in acres) of a11 Agricultural Capability 

Classes and Subclasses for each Soi1 Association and Complex in the Liard- 

Mackenrie River area. The areas are given for each 1:50,000 map sheet 

(95B3, 95B4, etc.) and also summarized for each 1:125,ODO sheet (95B, 95G, 

95H, and 951,J). 

The acreage shown for each Soi1 Association includes a11 soi1 areas 

in which that Soi1 Association was dominant in the map edit. 

- 
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SUMMARY UAP SHEET 958 

rAssociation 3CH 3C.A 3H 3D 31 - 3T 4W ST 41 4E 4M 4D ST 5Y 51 SCH 6U 6T 7W 7T 71 Tota 

jdnderson Mill 785 87 872 
I l I 

/&rouhead I I 39699 I 1948 7155 I 2524 I I I I 461 I 
I I 1 I I I I I I I I I 

~Babiche 

~Big Island 

Illackstone 
~River 

/Bluefish 

'&Vie Lake 

Bulmer 

I 2698 8877 

853 11961 

746 

19316 369 3762 4607 5665 

149791 9255 16488 105 24793 3371 2934 70316 

14516 1422 18407 3446 1374 101199 

Celibetd 18055 7762 ' 6856 

Colluvium 

Cormack Lake 

Coty Mountain 

Exposure 

554 18024 

1019 436 

Fisherman 
Blake 

Flett 

Grainger . 

2440 1239r( 23lY 

416 1142 1444 5204 2.579 120s 

474E 35675 



/ I I l 1 / l / l l 

2 
Association 3cH 3CA 31 3D 31 BT 4U 4T 41 4E YH 4D 5T 5W 51 5CH 6W 6T 7W 7T 71 Total 

Hillwash 1170 26115 21007 48292 

Liard 11523 14244 9799 5087 3036 19470 7084 3123 102 74273 

Netla 16951 4343 3377 1315 3923 219 725 616 31571 

Petitot 6932 1763 953 9668 

Pointed Mount- 
ain 13365 2514 8904 5583 4790 4449 1578 42063 

Poplar 2648 13842 547 819 3257 80 21193 

Shale Creek 2763 13056 2952 16773 

Swan Point '2556 1299 4747 759 326 2119 2634 344 15336 

Trail River .1247 2175 11361 1478? 

Tributary Flooc 
Plain 326 7161' 6513 219 4416 396 i3590 32645 

Trout Lake 1119 1492 3085 22553 4420 16635 31559 6241 120 67224 
. 

Yohin Lake 552 921 1030 642 - 394 3962 697' 819 1 
Totals 6932 3511Ej247002 50619.14791 46051 40564( 69967,26651 2524,10779,3563 2154~314666 7546 61961 6292 50278 1072OC, 35814, 4004 113608, 

. 
Class Totals 402510 154068 425917 56570 147013 

Association 3cH 3CA 31 3D 31 BT 4W 4T 41 4E YH 4D 5T 5W 51 5CH 6W 6T 7W 7T 71 Total 

Hillwash 1170 26115 21007 48292 

Liard 11523 14244 9799 5087 3036 19470 7084 3123 102 74273 

Netla 16951 4343 3377 1315 3923 219 725 616 31571 

Petitot 6932 1763 953 9668 

Pointed Mount- 
ain 13365 2514 8904 5583 4790 4449 1578 42063 

Poplar 2648 13842 547 819 3257 80 21193 

Shale Creek 2763 13056 2952 16773 

Swan Point '2556 1299 4747 759 326 2119 2634 344 15336 

Trail River .1247 2175 11361 1478? 

Tributary Flooc 
Plain 326 7161' 6513 219 4416 396 i3590 32645 

Trout Lake 1119 1492 3085 22553 4420 16635 31559 6241 120 67224 
. 

Yohin Lake 552 921 1030 642 - 394 3962 697' 819 1 
Totals 6932 3511Ej247002 50619.14791 46051 40564( 69967,26651 2524,10779,3563 2154~314666 7546 61961 6292 50278 &072OC, 35814, 4004 113608, 

lass Totals 402510 I 154068 l 
. 

425917 56570 147013 I I 
Liard River 34713 
Betalamea Lake 498 
Fisherman Lake 3235 
Unclassified Area 467162 ' 
Unclassified Islands 2200 
Sloughs 4657 

512665 

b 
.  
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SUMMARY MAP SHEET 950 3 

ssociation 

Alluvium 

Xl1 - 3CA 3H 3D 31 4l4 4W 4T - 41 4D 5w 51 -- SCH 51 61 61 6T 7W 7T - 71 Total 

2350 2350 

Arrowhead 32890 5342 7548 2870 48650 

Bluebill 1950 14025 2775 2500 , 21250 

Babiche 1237 2888 4125 

Bluefish 2290 485 2775 

Big Island 535 2870 745 350 4500 

Bovie Lake 60076 0007 3440 465 5288 15430 2189 95775 

Blackstone ,. 
River 170 '5305 5475 

" Bulmer 7004 3610 735 2590 3450 51465 8646 70300 

.. Colluvium 2475 2075 4550. 

Exposure 150 " 150. 

Flett 172 1095 2958 4225 

Grainger 505 5009 2500 67386 75400 

Hillwash 3250 500 3750 

Liard 5748 10377 832 1690 13878 4438 4262 600 41825 

Netla 7894 2499 77 480 

- 

Poplar 320 25064 1004 4200 812 1095 1 '3140 -. 
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. 

Association 3CH XA 3H 3D 31 4l-l 4 W I 4T I 41 I 4D -1 5W 1 51 1 5CH I 5M I 61 T . 6W 6T ni m 71 Totaf 
I 

Petitot 14286 7003 4135 4854 1047 31325 

Rabbit Creek 1880 1043 8065 7563 6540 3634 28725 

Scotty Creek 370 1480 1850 

Shale Creek 3355 15258 4287 22900 

0 Sibbeston 1590 7648 2442 870 12550 

Swan Point 4198 10185 2602 1790 18775 

Trail River 350 1090 917 10875 14893 28125 
Zributary 
Flood Plain 3705 2470 1755 4450 1320 13700 

Trout Lake 1150 3125 4275 

Yohin L>ke 1190 . 825 1780 1438 862 205 6300 
I 

Totals 15326 2533+38596 41922 10377 14233 15964 7010 13878 17893 144002 6017 12165 1438 4450 15462 7045 107189 2725 2950 603975 

Flass Totals . 231554 68978 163622 26957 112864 

Liard River 24125 
South Nahanni River 3650 
Unclassified Area 475031 
Sloughs 2399 

505205 
: 



- 

. 

- 

I 

- 

4 
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6 

Association 

Tributary 
Flood Plain 

Uinter Road 

Totals 

Class Totals 

xs 3M 3D ‘4H 4T 41 !XE 5T 5w SC!3 6SE 6W 6TE 6P 7w 7T Total 

990 2760 1465 1475 4327 3315 14352 

28895 4430 33325 

2122 23445 12260 130957. 5445 110 126911 3536 165566 6426 26722 14674 16336 56467 339010 11560 965797 

37047 136512 322461 118399 350578 

MacKenzie Antoine Unclassified Unclassified 
Nap Sheet Liard River River Lake Goose Lake Area Islands slough: 

95H5 5900 149 5525 

' 95116 300 674 900 

95Hll ' 6689 3200 

95H12 5650 24989 1600 

95H13 8125 44067 100 1775 
, 

95Hl4 3676 9848 292 5008 

Totals 16765. 17973 5850 674 69056 1 541 16006 
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. 

SUMMARY MAP SHEET 951, J L Gl6 

l / I l l 

7 

Association Association 3H 3H 3DE 3kE 3DE 3kE 4H 4H 4E 4E 5W 51' 5W 51' 5cs 5nF 5cs 5nF 6TFn 6TFn 6SE '7M 7TE 6SE '7M 7TE Total Total 

Anderson Mill Anderson Mill 698 698 77 77 775 775 

Antoine Antoine 5290 5290 200 200 530 530 3130 3130 9150 9150 

Arrowhead Arrowhead 2400 2400 i270 i270 5100 5100 3125 3125 12975 12975 
0 0 

Bovie Lake Bovie Lake 16998 16998 '8568 '8568 13451 13451 iioca iioca 2960 2960 55025 55025 

Bulmer . Bulmer . 3964 3964 5802 5802 94395 94395 12660 12660 22854 22854 139675 139675 

Cormack Lake Cormack Lake 440 440 6505 6505 1540 1540 3840 3840 12325 12325 - - 

Grainger Grainger 3000 3000 31125 31125 34125 34125 

Gros Csp Gros Csp 1820 1820 280' 280' 2100 2100 

' ' Hillwash Hillwash 3425 3425 275 275 3700 3700 

Liard Liard 4350 4350 435i 435i 

Martin River Martin River 7649 7649 14364 14364 2775 7688 2775 7688 2374 2374 34050 34050 

Poplar Poplar 3940 3940 1310 1310 1500 1500 6750 6750 

Shale Creek Shale Creek 1575 1575 610. 610. 6665 6665 600 600 11650 11650 

Sibbeston Sibbeston 525 525 263 263 87 87 875 875 

Trail River Trail River 310 310 7890 7890 8200 8200 

Trout Lake Trout Lake 920 920 3750 3750 5280 5280 9950 9950 

Totals Totals 30957 30957 3180 3180 17b50 17b50 1223 5100 1223 5100 140070 140070 4350 30528 4350 30528 14564 14564 6200 8218 6200 8218 76360 275 76360 275 346475 346475 
I I I I I I I 

Class Totals 51587 6323 197512 14418 76635 I Class Totals I 51587 I 6323 I 197512 I 14418 I 76635 1 l 

. . 



8 

9553 11200 149295 2125 

9556 4400 129016 2900 500 * 

Total.9 46375 676413 5025 2730 

. 

. 



- 

- 
E : l- 

- - 

c- i5 
f l- 

- - - - 



- 
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RAP SHEET 95B5 

, f 

Association 3T 34 3n 3ME ME QT SW 51 5cn 6TI 6T 7W 7T 7TR Total 

Babiche b0 351 1505 10 1906 

Bluefish 344 722 138 1204 

Big Island 853 11712 6270 18835 

Bovie Lake 1081 1343 100 1444 3371 715 965 9079 

Celibeta 7762 13347 6333 13363 bO805 

Colluvium 2031 1279 3310 

Exposure 752 752 

Fisherman 
Lake 5267 5267 

Grainger. 2433 2b33 
..- 

Hillwash 100 2132 2232 

Pointed Hountain 2557 1204 3761 

Trout Lake 5617 lb05 7022 
. 

Tributary 
Flood Plain 552 2383 2935 

Trail River 2881( 2881, 

Totals 8903 2580 13447 2517 . 3371 715 25920 552 21537 2383 2709 11597 4163 2031 1021r25 

Flass Totals 27447 4086 48009 5092 17791 

Unclassified Area 83683 
Fisherman Lake 3235 
Liard River 226 
Sloughs 150 

87294 
* 



. HAP SHEET 95B6 

Associa- Associa- 
tion tion 3T 3T 3CA 3M 3CA 3M 3D 3D 31 .3HE 31 .3HE 3HT 3HT 4w 4w 4T 4T 41 41 4E 4E 4M 4M 5T 5T sw 5w 51 51 5CH 5CH 6T 6T 7w 7w 7TR Total 7TR Total 
Arrou- Arrow- 
?ead 727 4374 8277 1976 271 ?ead 727 4374 8277 1976 271 15625 15625 

Babiche 1488 251 4341 Babiche 1488 251 4341 290 6370 290 6370 . . 
Blue- Blue- 
fish 3669 6548 93. 677 1728 fish 3669 6548 93. 677 1728 12715 12715 

1168 7126 1168 7125 241 241 3270 . 11812 3270 . 11812 

870 40670 291 7900 6564 5149 853 20085 870 40670 291 7900 6564 5149 853 20085 . . 2295 2295 5007 91292 5007 91292 

316 35 316 35 351 351 

Mountain 1019 436 Mountain 1019 436 1455 1455 

Colluvium Colluvium 125 125 125 125 

ürainger ürainger 4438 4438 4438 4438 

Hillwash Hillwash 6520 6520 6520 6520 

Liard 2588 1076 647 5593 376 Liard 2588 1076 647 5593 376 10202 10202 

Petitot 953 Petitot 953 953 953 

Poplar 612 765 153 Poplar 612 765 153 153c 153c 
Shale Shale 
Creek 632 Creek 632 271 903 271 903 
Trout Trout 
Lake 843 1124 642 Lake 843 1124 642 2009 2009 
Tributary Tributary 
Flood Flood 
Plain 4785 Plain 4785 7178 7178 11963 11963 
Trail Trail 
River River 1605. 160 1605. 160 

' ' Totals 2550 4219 52977 1731 1078 22984 6564 1329 5149 10376 1976 677 653 35859 376 Totals 2550 4219 52977 1731 1078 22984 6564 1329 5149 10376 1976 677 653 35859 376 2536 2536 13696 13696 15689 125180748 15689 125180748 

lz.rr------- otals lass 92103 19509 39624 lz.rr------- otals lass 92103 19509 39624 13698 13698 15814 15814 
Liard -River Liard -River 7241 7241 I I 
Sloughs 1730 Sloughs 1730 

8971 8971 \ \ 
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MAP SHEET 95Bll 

ASS~CIATI~B ASS~CIATI~B 3T 3T 3CA 3CA 3H 3D 3H 3D 31 31 4\l 4\l ' ' 4T 41 4T 41 4D 4D 4H 4H 5T 5T SU SU 51 51 5CH 5CH - 6W - 6W 6T 6T 61 61 7W 7W 7T 7T 71 71 'Total' 'Total' 

Arrowhead Arrowhead 3900 3900 401 401 1374 1374 461 461 6144 6144 

Bluefish Bluefish 1098 1098 682 682 1780 1780 

Bulmer Bulmer 3639 3639 663 663 30063 30063 2117 2117 12154 12154 48856 48856 

376 376 45295 45295 7320 7320 5159 5159 125 125 25511 25511 3901 3901 7477 7477 95154 95154 

Flett Flett 40 40 60 60 1ou 1ou 

SrainRer SrainRer 482 482 6942 6942 7424 7424 

illwash illwash 2433 2433 2433 2433 

Liard Liard 334 334 1693 1693 niey- niey- 1068 1068 226 226 5493 5493 
. . 

’ ' Netla Netla 120 120 30 30 150 150 

Shale Creek Shale Creek 557 557 5051 5051 1089 1089 6697 6697 

Swan Point Swan Point 421 421 702 702 281 281 1404 1404 

Trout Lake Trout Lake 1324 1324 1987 1987 3311 3311 

Tributary Tributary 
Flood Plain Flood Plain 916 916 2142 2142 3060 3060 

Trail River Trail River 351 351 1254 1254 602 602 2207 2207 r . . 
Totals Totals 710 710 541 541 54467 702 54467 702 1693 1693 913 913 7320 3100 7320 3100 40 40 5159 5159 2666 2666 66167 66167 226 226 6005 6005 1314 1314 2433 2433 26725 26725 164213 164213 
r i- 

- kass Totals 56123 16532 77066 , 3747 20725 Ic lass Totals I I 1 - 56123 16532 77066 _, 3747 I 20725 I I 

Liard'River 2811 
Sloughs 1228 
Liard'River 2811 
Sloughs 1228 
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. HAP SHEET 95612 

- Association 3T - 3CA 3H <. 3D 31 3HE QME - 4W bT 41 sn 5T 5W 51 6T 7w Total 

Arrowhead 125 125 

Babiche 416 1665 2081 

Bluefish 2509 2076 482 276 1405 6748 . 
Bulmer 1422 1422 1896 4740 

Bovie Lake 263 201 1956 113 2533 

Colluvium 2182 2182 

Grainger 1 100 100 

Hillwash 828 828 

Liard 1979 782 ' * 2218 963 1746 1015 8703 

Netla 1766 2739 1294 120 5919 

Tributary 
Flood Plain 426 426 

Yohin Lake 642 161 803, 

Totals 4008 3521 2925 1422 2218 2076 482 3955 201 1746 642 2081 6375 426 3010 100 35188 

Glass Totals 16170 . 7026 8882 . 3010 100 

Unclassified Area 146668 
Liard River 5292 
Unclassified Island8 1104 

153064 ' 

. 
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HAP SHEET 95813 

ssociation 1 .3T 1 3CA 1 3M 1 3D 1 31 1 4W 1 4T 1 41 1 4DT 1 ST 1 5W 1 51 1 6W 1 6T '1 7W 1 7T 1 Tota 
I I I I i I I I I I I I I I I I I 

Blackstone River 224 373 149 746 

c011uviuIn 572 9056 9628 

Flett 416 1008 528 3038 1007 547 6544 

Grainger 1366 10127 11493 

Hillwash 249 249 

Liard 1445 1530 1005 866 1642 301 497 102 738 

Netla 2577 3066 I I 1 518 I 4301 I I IIRRlïI I 219 432 9082 

Poplar 254 42, I aY= 6 

Swan.Point ' 336 398 202 ' 746 995 1229 3906 

iijfi%it; i i i 1 1 1 i 1 1 1 1 1368 ,?~l :;;; .-A 

Yohin Lake 

Totals 

Class Totals 

552 921 1030 398 3801 

4358 5664 1177 71+6 1005 3313 1464 1642 1523 398 11964 1865 1701 821 13734 9056 60431 

12950 7942 14227 2522 22790 

Unclassified Area 123034 
Liard River 2986 
Sloughs 373 

126393 
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HAP SHEET 9501 

9904 560 9136 1175 I 

Unclassified Area 164663 

, 
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HAP SHEET 95G2 

l / / 

. 

l l l ‘1 

'Association 'Association 3CA 31 3CA 31 SD SD 31 31 3HE 3HE 4n 4n 4w 4T 4w 4T 41 41 5W 5W ' 51 ' 51 . . 5CH 5CH 6W 6W BT BT 7W - 7T 7W - 7T Total Total 

hrrowhead hrrowhead 17085 17085 4035 4035 5022 5022 5128 5128 1555 1555 32825 32825 

Bluebill Bluebill lb30 lb30 10665 10665 2130 2130 2275 2275 . . 16500 16500 

Blackstone River Blackstone River 2150 2150 2150 2150 

Bulmer Bulmer 1542 1542 735 735 60 60 15028 15028 1835 1835 19200 19200 

Bovie Lake Bovie Lake 15291 15291 . . 4492 4492 467 467 20250 20250 

Srainger Srainger 1075 1075 15350 15350 16425 16425 

riillwash riillwash 550 550 550 550 

Liard' Liard' 1385 1385 2655 2655 65 65 1795 1795 5900 5900 

Netla Netla 3093 3093 1292 1292 415 415 5600 5600 

Poplar Poplar 7403 7403 57 57 1440 1440 8900 8900 

Shale Creek Shale Creek 2453 2453 
Y. Y. 

12302 12302 3645 3645 18400 18400 

Suan Point Suan Point 742 742 2078 2070 - - 705 705 3525 3525 

Trout Lake Trout Lake 1150 1150 375 375 1525 1525 

Tributary Tributary 
Flood Plain Flood Plain 3705 3705 2470 2470 6175 6175 

Trail River Trail River 1950 1950 1950 1950 

Totals Totals 6020 45204 6020 45204 12743 12743 2655 2655 4035 4035 735 735 7201 4855 7201 4855 1795 1795 46215 46215 2650 2650 415 415 550 550 24802 24802 159875 159875 

Class Totals Class Totals 70657 70657 14586 14586 48665 48665 965 965 24802 24802 Unclassified Area Unclassified Area 17083 17083 1 1 

Sloughs 
Liard River 

200 
8200 . 

.x-Fi 
. 
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HAP SHEET 9563 

Association Association 3CA 3H 3D 3CA 3H 3D 31 31 4HE 4w 4HE 4w 4T 4T 41 41 4DT 4DT 4DE 4DE 5w 5w 51 51 6W 6W 6T 6T 61 61 7W 7W 7T 7T Total Total 

Arrowhead Arrowhead 7655 7655 00 00 1510 1510 030 030 10075 10075 

Bluebill Bluebill 130 195 130 195 325 325 

Bluefish Bluefish 350 350 350 350 
Blackstone Blackstone 
River River 170 170 660 660 850 850 

Bulmer Bulmer 1155 1750 1155 1750 60 60 9163 9163 1172 1172 13300 13300 

Bovie Lake Bovie Lake 3500 330 3500 330 910 910 910 910 5650 5650 

Colluvium Colluvium 2475 2475 2475 2475 

Exposure Exposure 150 150 150 150 

Flett Flett 870 870 2030 2030 2900 2900 

Grainger Grainger 140 140 3310 3310 3450 3450 

Liard Liard 2933 2933 6695 6695 767 767 1690 9031 1690 9031 1402 2557 1402 2557 24475 24475 

Netla Netla 2573 2573 672 672 55 55 50 50 3350 3350 

Poplar Poplar 275 275 5641 5641 310 310 1147 1147 202 202 7575 7575 

Rabbit Creek Rabbit Creek 1043 1043 1367 1367 2765 2765 1625 1625 680C 68OC _ _ 
. . 

Shale Creek Shale Creek 107 107 1631 1631 112 112 165C 165C 

Swan Point Swan Point 2721 2721 7127 7127 1897 1897 1055 1055 . . 12000 12800 
Tributary Tributary 
Flood Plain Flood Plain 1755 1755 1320 1320 1100 1100 4175 4175 

Trail River Trail River 22 22 1210 1210 1868 1868 31oc 31oc 

Totals Totals 8672 8672 18538 9402 18538 9402 6095 6095 1043 1043 'i656 'i656 1690 9031 1690 9031 1367 1367 2765 2765 21370 4312 21370 4312 1260 1260 3795 3795 1100 1100 8404 8404 150 150 103650 103650 _ _ 

Class Totals Class Totals 42707 42707 20552 20552 25662 25662 6155 6155 6554 6554 

Unclassified Area 71133 
Liard River 8425 
South Nahanni River 2150 

61708 
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MAP SHEEX 95G4 

2350 2350 ' 

Colluvium 

Flett 

Graingep 

Liard 

Netla ' 

Poplar . 

Swan Point 

Yohin Lake 

1005 

370 

45 

735 

L---- 2163 

1627 

495 

980 

1190 

1665 980 1627 

6455 

172 

A25 

997 

735 

1439 1790 962 205 

310 3052 1438 6741 1705 877 2325 2075 

4359 9BB4 077 7350 

Unclassified Area 154933 
South Nahanni River 1500 

. ! 156433 
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HAP SHFST 9567 

I / l I / l l I I I / 

Association Association 3CA - 31 3D 3CA - 31 3D 4U 4D 4W 4D 5W 5w 5CH 5CH " 6TI 6W " 6TI 6W 7w 7w Total Total 

Arrowhead Arrowhead 960 960 240 240 1200 1200 
< < 

Bluebill Bluebill 390 390 585 585 975 975 

Big Island Big Island 270 270 180 180 450 450 

Blackstone River Blackstone River 225 225 ,225 ,225 

Bulmer Bulmer 1890 1890 1860 1860 840 840 840 840 12720 12720 1700 1700 19850 19850 

Bovie Lake Bovie Lake 13529 13529 4130 4130 1073 1073 4506 4506 812 812 24050 24050 

Srainger Srainger 235 235 13415 13415 13650 13650 

Liard' Liard' 425 425 425 425 

\etla \etla 840 840 360 360 1200 1200 

Petitot Petitot 7003 7003 1765 1765 1507 " 1507 " 10275 10275 

Poplar Poplar 2930 2930 232 232 248 248 15 15 3425 3425 

Rabbit Creek Rabbit Creek 1880 1880 3933 3933 5630 5925 5630 5925 3532 3532 20900 20900 

Tributary Tributary 
Flood Plain Flood Plain 1275 1275 1275 1275 

Trail River Trail River 350 350 1090 1090 895 895 4590 4590 10275 10275 17200 17200 

Totals Totals 8268 20049 8268 20049 10220 10220 1672 6936 1672 6936 26236 5925 26236 5925 1275 4770 1275 4770 29749 29749 115lOC 115lOC 

Class Totals Class Totals 30537 30537 8608 8608 32161 32161 6045 6045 29749 29749 

Unclassified Area Unclassified Area 67199 67199 
Liard River Liard River 1575 1575 

68774 

. 



RAP SIiEET 9568 

\ 
Association 3CH 3H 3D W Wi 4T 4D 5w ses 6TI 6W 6T 7w 7T Total 

Arrowhead 2855 810 385 4050 

Bluebill 2580 .' 645 225 3450 

Babiche 765 1785 2550 

Bluefish 700 175 875 

Big Island 535 2600 565 350 4050 

Blackstone River 2250 2250 

Bulmer 1830 1070 '2610 11401 3014 19925 

Bovie Lake * 22376 3627 3440 465 4215 3977 38100 

Grainger 505 3559 2500 33261 39825 

Hillwash 2700 500 3200 

Netla 210 90 300 

3 ---- ---- Class Totals Flood Sibbeston Scotty Shale Pet Poplar _-. itot ?‘ctals Creek Plain Creek 2370 21050 

Rabbit Creek 

Trout Lake 
Tributary 

Trail River 

7648 370 15326 14286 63394 8595 1590 570 3347 37894 2075 2075 12915 8140 2700 40734 1047 20313 

Sloughs 2199 
Liard River 5925 

6 8124 
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MAP SHEET 95616 

Sibbeston 315 .156 52 525 

Trout Lake 3520 5260 9800 

Totals ,2372 315 33156 6630 975 52 93700 

Class Totals 2372 315 39986 975 52 

Unclassified Area 137292 

. 137292 

! I l 

- _.-. .- ._ .__ i 

. 
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MAP SWSET 95R5 

1 
/ / / I / l 

tpssociat ion t 34 1 3D 1 4H i 4T i 5HF I 5T t , 5w 5CH - 6W 6T 7W 7T Total 

' Bode Lake 6622 1060 2363 2180 12225 

grainger 2985 620 56495 62106 

Hillwash 1300 3675 4975 . 

Jean Marie 1090 3270 1090 5450 

Sibheston 2431 2123 27573 323 7978 300 4697 45425 

Scott; Creek * 4283 10419 1073 15775 

Trout Lake 1025 1025 

Trail River 250 1005 1402 1443 4100 

Winter Road 17430 3795 21225 
I 

Totals 9053 2123 51686 2666. 3270 1025 29452 300 2022 1300 65706 3675 17230C 
I 

. . . -- 

l Class Totals ! 11176 ! 54372 I 34047 I 3322 ! 69363 1 I 

Sloughs 5525 
Unclassified Islands 149 
Liard River 5900 

11574 
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t4AP SHEET 95tl6 

ssociation 

ntaine 

raineer 

3D 4M 1 4T 1 5HF 1 5T 5W 5CH 6SE 6T 7w -. Ti‘ Total 

I ct,,n 4665 7775 

_SI” 6622 30745 39575 

325 325 
4 ni-Inn 10900 - w . .  ..-a *” I ”JUI I  

Martin River 1160 110 260 45 1575 

Sibbestorr * 3091 22639 6890 2600 . 80 35300 

Scotty Cre'ek 13031 3245 
I f------ 

27999 44275 

I I 
I I '12170 1 2430 

1 
460 

I I I I I 

Tributary 
Flood Plain 

Trout Lake 

Trail River 

Totals 

1425 855 570 2850 
. 

3680 6500 24645 34825 

4516 36525 2170 24303 53356 2600 260 2430 55515 325 182000 

Class Totals 4516 38695 I 80259 I 2690 I 55840 I 

. 

Goose Lake 
Liard River 
Sloughs 

674 
300 
900 

1874 

. 
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HAP SHEET 95Hll 

Association 

Anderson Bill* 

3CH 3H 3D sn 41 5HF 5W 6SE 6W 6T 7U 7T Total 

562 63 62 

Antoine 

Bluefish _ 

Grainger 

30s~ Cap 
. ..__ . 

1250 4145 60 1970 7425 . 

250 2x 

263 1712 1975 

1700 17oc 

I I I I I I I I I 1 2725 1 1 3075 1 580 
I I I I san narre 

,--a 
] 3tl3 1 Jw.l 1 I . I I I 

Martin River I I I '- 1260 I ms77 14143 ---.. . 11690 

Poplar I 
I 

I I ~1822 1 1, I 
I 

I 
1 

I I 
110 1 I 43 

I I 1 
Sibbeston .1765 .2975 1190 

Scotty Creek 405 270 

Trail River 8928 9778 

Winter Road 6475 225 

Totals 565 2462 1 3485 112.12 110 39980 30255 11690 I I 1 330 

97 

73050 

1975 

595c 

675 

6525C 

670C 

3075 172579 

I Class Totals 6532 I 11362 I 70235 I 14745 69681 I 
Liard River. 6689 
Slougt,s 3200 

9aa9 
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HAP SHEET 95Hl2 

ASSOCIATION 1 4H r 5MF 1 5T 1 5W 1 6SE 1 6W 
1 I I I I I 

Antoine 1178 3902 1085 

Crainger 3170 830 

Martin River 8150 3720 5005 

Sibbeston 

Trail River 

Tributary 
Flood Plain 

Scotty Creek 

17097 1445 7523 1185 

2315 8051 2400 

990 1465 2475 

5395 6857 

Winter Road 4990 410 

Totals 23077 i8483 1485 33633 5005 7975 

Class Totals 23077 53601 S2980 _ 

7w - Total 

185 6350 

21050 25050 

2900 19775 

27250 

34909 47675 

4950 

1323- 13575 

5400 

60367 150025 

6036? I 

Sloughs 
Antoine Lake 
Unclassified 

1600 
5850 

24989 

32439 



l 
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HAP SHEET 95Hl4 

Association 3CH 3M 3D 4H 4w 4T 5HF ST 5W 5C.H 6SE 6W 6'P 6P 7W - 7T 71 Total 
'. 

Antoine 944 456 2391 138: 5172 

Bluefish 2272 2272 

Grainger 4696 4696 

3-m Cap 2156 2156 

Harris -I 49845 5639 55484 

Hillwash 2216 2560 4776 

Liard 1537 279 1816 

Martin 'River 443 16920 4350 8412 4915 35040 

Poplar 1300' 96 376 1772 

Rabbit Creek 3526 2350 5876 

Sibbeston 5239 3493 8732 

Tributary 
Flood Plain 1852 1852 

Trail River 1760 1244 118 2136 27070 32328 

Totals 1537 I 3572 2156 5682 279 19624 456 8081 3526 8412 1970 2216 52357 49544 2560 161972 

(Glass Total I 
I 

7265 ! 
I 

5961 I 
-l 

31687 I 64955 I 52104 I 1 

Islands ,292 
Rfvers 13724 
Slough 5008 

19024 

Association ?EH 3M 3D 4H 4w 4T 5HF ST 5W 5C.H 6SE 6W 6'P 6P 7W - 7T 71 Total 
'. 

Antoine 944 456 2391 138: 5172 

Bluefish 2272 2272 

Grainger 4696 4696 

3-m Cap 2156 2156 

Harris -I 49845 5639 55484 

Hillwash 2216 2560 4776 

Liard 1537 279 1816 

Martin 'River 443 16920 4350 8412 4915 35040 

Poplar 1300' 96 376 1772 

Rabbit Creek 3526 2350 5876 

Sibbeston 5239 3493 8732 

Tributary 
Flood Plain 1852 1852 

Trail River 1760 1244 118 2136 27070 32328 

Totals 1537 I 3572 2156 5682 279 19624 456 8081 3526 8412 1970 2216 52357 49544 2560 161972 

Class Total 7265 5961 31687 64955 52104 

Islands ,292 
Rfvers 13724 
Slough 5008 

19024 

. 
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I4AP StmT 9514 

Poplar Poplar 425 425 170 170 255 255 850 850 

Trout Lake Trout Lake 920 920 230 230 1150 1150 

Trail River Trail River 2550 2550 2550 2550 

Totals Totals 5360 5360 1360' 1360' 995 995 1100 1100 1688 18267 1688 18267 2098 2098 33232 275 33232 275 64375 64375 

Class Total8 Class Total8 7715 7715 1100 1100 19955 19955 2098 2098 33507 33507 

Unclassified Area 109020 
MaCkenzfe River 4625 
Sloughs 1475 

115120 
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MAP SHEXT 95Jl 

/ I 

6003 6003 6074 6074 3455 3455 450 450 22200 22200 

3850 3850 15.40 15.40 2310 2310 7700 7700 

1520 1520 6330 6330 7850 7850 

700 700 700 700 

1825 1825 

4853 1865 2675 1107 10500 

1140 1245 5700 

210 105 35 350 

810 4990 . 600 6400 

625 625 

1275 4000 1850 7125 

700 19158 1 480 [ 4000 1 5053 158080 (8485 12675 (1825 1 26851 11285501 

. 

. 

IClass Totals I 21101 I 4480 I 71618 I 4500 1 26851 1 

Unclassified Area 37470 
Mackenzie River 12750 
Slouphs 725 

50945 

. 
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MAP SHEET 9532 

' Association ' Association 

Anderson Mill Anderson Mill 

Antoine ntoine 

Bulmer Bulmer 

Bovie Lake Bovie Lake 

Grainger Grainger 

3-0s Cap 30s Cap 

Liard Liard ' ' 

335 2360 11060 3995 17750 

4935 2565 2425 2200 12125 

190 265 475 

1120 260 1400 

4350 4350 

3H 3H 3D 3D 3HE 3HE .rcb!- .rcb!- 5HF '. su 5HF '. su 51 51 6T 6T 7w 7w Total‘ Total‘ 

,426 ,426 47 47 475 475 

975 975 650 650 1625 1625, 

335 2360 11060 3995 17750 

4935 2565 2425 2200 12125 

190 265 475 

1120 260 1400 

4350 4350 

Martin River 3696 1202 600 5700 

Poplar 200 200 

Shale Creek 1140 2660 3600 

Trail River 310 3565 3675 

Totals I I 6610 , 1120 ,4925 428 3696 I I ,19149 ,435O , 600 ,10695 ,51775 I 

Martin River 3696 1202 600 5700 

Poplar 200 200 

Shale Creek 1140 2660 3600 

Trail River 310 3565 3675 

Totals 6610 1120 4925 423 3696 19149 4350 600 10695 51775 

Flass Totals 12655 ! 426 I- 27197 600 10695 lass Totals 12655 ! 426 I- 27197 600 10695 1 

Unclassified Area 114320 
Mackenzie River 13400 

127720 . 






