


Thia prelimirrarg survey was carried out at the 

request of W. F.J.G. Cunnîngham, Deputy Ccnmissioner, 

Nbrthwest Territories Council for the purpose of locating and 

deacribing the nature of potentially arable soils in the area 

ixnediately adjacent to the kclcensie Highway in the Northwest 

Territoriee . Hence Ifktjor attmtion in the field was given to 

soîls whioh were considered to be potentialfy suitable for 

agricultural development. Such soils are the reoent alluvial 

soils, minera1 and thin peat soi18 on silty clay alluvhxn, 

thin peat over Sand and the soîls of the lacustrine plain. 



l-l 
CU 

(r\ 
4 

2 
d 

F3 
. 

‘0 
. 

. 

. 
. 

. 
. 

. 
. 

. 
. 

c 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
l 

. 
. 

l 
. 

. 
. 

l l . . l . l . . . . . . . . . . . . . l . l . . . 

. . . . . . . . . l . . . . 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

l 
. 

. 
. 

. 
. 

. 
. 

. 
l 

. 
. 

. 
l 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. l 
Q, 

l j l 
td Q> 

‘lb 

. 
. 

. 
l 

. 
. 

. 
. 

. 

. 
l 

. 

. 
. 

. 

. 
. 

. 

. 
. 

. 

l 
. 

. 

. 
. 

. 

. 
. 

. 

. 
. 

. 

. 
. 

. 

. 
. 

. 

. 
. 

. 

. 
. 

. 

. 
. 

l 

. 
. 

. 

. 
. 

. 

. 
. 

. 
. 

l 
. 

. 
. 

. 
. 

. 
. 

l 
l 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. l . . . . . . . . . . . l . . . . . . . . . . . . . 

. 
. 

. 
. 

. 
. 

. 
. 

l 

. 
l 

. 

. 
l 

l 

. 
. 

. 

. 
. 

. 

. 
l 

c 

l 
. 

. 

. 
. 

. 

. 
. 

. 

. . . . . . . . . l . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . l . . . . . . . . l . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . 

. 
. 

. 
. 

. 
. 

. 
l 

. 

. 
. 

. 

c 
l 

. 



F'RELIMINARY SOIL SURVEX CF LANDS ADJACENT TO THE 

MACKENZIE HIGHWAY IN THE IURTHWBST TERRITORIES 

By L Leahey, 
Experimental Farms Service, 
Canada Department of Agriculture, 
Ottawa, Ontario. 

In July, 1952, Mr. J. Clayton of the Saskatchewan Soi1 Survey, 
Mm AD H. Hortie of the Alberta Soi1 Survey and the writer of this report 
made an inspection of the soils adjacent to that part of the Mackenzie 
Highway which lies within the Northwest Territories. The party was in the 
area for 14 days (July 10 to 23) of which 11 days were spent in the field. 
Considerable time was necessary for travelling as accommodation could ori& 
be obtained at two places, namely at the town of Hsy River near Great 
Slave Lake and at Indian Cabins in Northern Alberta, a distance apart of 
about 90 miles by road. 

With the exception of two foot traverses on the east side of Ha$ 
River e,xamination of the soils in the area was restricted to the land along 
or near the highway on the west side of the river. The two traverses on 
the east side of the river were from the town of Hsy River southeast to the 
west branch of Sandy River, and southwest along the Hsy river for about 5 
miles. Aerial photographs on a scale of 3200 feet to on8 inch were of 
g-mat aid in obtaining an idea of the nature of the country back from the 
ti-ghway and in locating soi1 boundaries where mapping was attempted. 

This report is in two parts. The first part discusses in general 
tord-s the nature of the country and the soils, while the second part presents 
profile descriptions of many of the soils, the results of certain chemical 
analyses of some of the sofls and data on the climat8 and soil.t8mperatUres. 
A small s4.e soi1 map, 8 inches to one mile is included in the report. The 
base information for this map was plotted from aerial photographs by the 
Soi1 Survey Cartographie Office. 

The map shows the areas where soi1 mapping was attempted. Owing 
to the complexity of soils in the area and the limit8d time available for 
the survey soi1 mapping was only attempted on certain lands near the highway 
or the town of Hay River. Consequently most of the area was only mapped as 
complexes, While the soi1 boundaries shown on the map are considered to 
bave a fair degree of reliability further inspection of these armas 1s 
considered desirable if they are to be used for agricultural purposes. 

The map shows a profile of the highway and the approxîmate location 
of the bench marks from which the necessary data was obtained. This profile 
has a vertical scale of one inch equals 100 feet and a horizontal Sd.8 of 
one inch equals on8 mile. 

Hay Rivirr. 
Reference Will be made throughout this report to distances from 

The zero point for these distances is bench mark 906H, located 
at the Department of Transportts Works Manager's Residence at Hsy River Town, 
This point is about l*miles north of the highway fil1 crossing the west 
channel of the river. 



1 PART 

General Description of the Area 

Location: 

The area discussed in this report extends from the Alberta - 
N.W.T. border at N. Latitude 60' 001, W. Longitude 1160 58' northeastward 
along the Hay river to its mouth at Great Slave Lake N. Latitude 60' 51t, 
W, Longitude 1150 46’. The Mackenzie Highway closely follows the river 
along its west side. The distance by highway from Alberta to the Department 
of Transport's Works Managerrs residence at Hay River is 80.6 miles or a 
linear distance of 71.5 miles. The area examined lies almost entirely on 
the west side of the river. 

Cultural Features: 

Settlement within the area is limited to the town of Hay River 
and three settlers along the northern part of the river. One of these 
settlers has a small holding near Mile 10 and two are located on a river 
flat just to the east of Mile 18. The tote road to Pine Point reaches the 
east side of the river opposite Mile 36.5. There are no roads or trails 
leading back from the highway on the west side which cari be travelled over 
in the summer season by truck. 

Climate: 

Weather records have been taken at Hay River settlement for a 
number of years, The mean annual temperature here is aoF. and the mean 
temperature for June, JüLy9 and August is 55oF. Total precipitation amounts 
to 11.77 inches of which 4.6 inches cornes in the form of snow. Despite 
this low precipitation much of the land is now poorly drained. Soi1 
temperatures were low in July even in the well drained minera1 soils. 
However, the mean annual temperature is not low enough to create perma- 
frost in the minera1 soils although most of the peat soils were froeen at 
comparatively shallow depths. Further details regarding the climate at 
Hay River and comparative data for some other northern points is given in 
Part II of this report. 

Vegetation: 

The area is well covered with vegetation. Trees occur on ail 
soils although they are rather sparse and small on many of the bog lands. 
The usual sites for the trees are: Black spruce and tamarack in the swamps, 
jackpine on the well drained gravels and sands, and white spruce9 aspen 
and some birch on the medium and fine textured mineral SOUS. A variety 
of shrubs and other plants including dwarf birch, willow, rosebushes, 
labrador tea, cinquefoil, coarse grasses and sedges occurred throughout. 



Elevation: 

The altitude above sea level at Mile 0 is 535 feet and at the 
Alberta border 971 feet, Between Mile 0 and Mile 26 the land rises uni- 
formly at a rate of 9 feet per mile. Between Mile 26 and Mile 28 there 
is a rise of 96 feet and between Mile 28 and 30 a rise of 30 feet. From 
Mile 30 to the Alberta border at Mile 80.6 the land rises slowly and 
irregularly at a rate of about 1.5 feet per mile. Mile 29 appears to be 
near the top of the escarpment. Alexandra Falls at Mile 34 is thus some 
five miles back from the edge of the escarpment. 

Drainage: 

The area is drained by the Hay river. This river flows in a 
shallow valley from the Alberta border to Alexandra Falls. From Alexandra 
Falls, (109 feet) and Louise Falls (56 feet) the river flows in a canyon 
which gradually diminishes in depth as it approaches the lake until at 
about Mile 8 the river again flows in a shallow valley. 

Drainage into the Hay river is very limited, There are a few 
good creeks entering the Hsy south the escarpment but none north of the 
escarpment. On the whole, drainage of the area is poor. 

Geologv: 

Rocks of Devonian age underly the surficial deposits except for 
a small area underlain by Cretaceous shales along the Alberta border. 
South of the escarpment the Devonian rocks are hard limestones but north 
of the escarpment soft shales occur as well. Whîle the thickness of the 
surficial deposits is not great, shallow soils to bedrock are of only 
limited occurrence. 

The entire area has been glaciated and the glacial till derived 
from the Devonian rocks and in part from the Precambrian'rocks to the 
northeast is usually stoqy and strongly calcareous. However, over much 
of the area the till is covered with lacustrine, beach and alluvial deposits. 
The high content of lime found in these later deposits was no doubt derived 
from erosion of the calcareous till and of the bedrock by the Hay river. 

Soils 

Two major kinds of soi1 forming process occur in this section of 
the Northwest Territories. The soi1 forming processes on the minera1 soi18 
are those which produce Grey Wooded profiles. Such profiles are characterized 
by a light colored minera1 layer (the A horizon) under the leaf mat and a 
finer textured, darker colored subsoil P B horizon). Both the A2 and the B 
horizons usually do not contain any free lime. Such soils do not form on 
soils with permafrost. The other major kind of soi1 development is the 
formation of peat. The widespread prevalence of these organic soils suggests 
that peat has spread over lands that originally were not poorly drained. 
Much of the peat caver in this area is thin. Permafrost or frozen soi1 was 
found at comparatively shallow depths in the organic soils providing the 
surface layer was composed of sphagnum moss. However, where sphagnum moss 
was absent frozen soi1 was seldom found. 



Six distinct kinds of land forms were recognized in the sUrveyed 
areas. These are: 

1: Deep peat bogs. 
2: Recent beaches of Great Slave Lake 
3: Old beach and interbeach complex of Great 

Slave Lake. 
4: A morainic area above the esCarpment. 
5: A lacustrine plain extending from the morainic 

area to the Alberta border. 
6: Alluvial deposits of the Hsy river. 

Some of the characteristics of these land forms and the s0i.1~ foU& 
on them are disuussed in the following pages. 

1: The Deen Peat Boas: Map Symbol 0, 

Deep peat bogs have their major occurrence in the depressions of 
the morainic area, in the lacustrine plain and behind the recent beaches. 
Examination of aerial photographs or superficial observations in the field 
would indicate that such bogs caver a much larger portion of the country 
than is actually the case as many of the swamps bave only a thin covering 
of peat. On account of permafrost it is difficult to estimate the depth 
of peat on the deep peat bogs. However, it likely is at least, several 
feet deep. 

Wbile deep raw peata have been used for agricultural purposes 
elsewhere the deep peat bogs fn the Hsy River district are not suitable 
for such purposes on account of the cost and difficulty of establishing 
and controlling drainage. 

2: The Recent Beaches of Great Slave Lake: Map Symbol BX. 

The recent beaches of the lake form a series of long continuous 
sand ridges extending back from the lake shore a short distance. They ar8 
usually covered with low bushes and coarse grasses but in places ar8 
affected by.wind action. These beaches block local draiJ3ag8 from the 
interior with the result that extensive deep peat bogs have developed on 
the poorly drained land behind them. The recent beach areas are of no 
value for agriCulturra1 purposes. 

3: The Old Beach and Int8rb8aCh Comnlex: Map Symbol RX 

Relit beaches of Great Slave Lake occur at intervals on the 
sloping land from the escarpment to the lake. Many of these beaches Can 
be traced for miles. The uppermost distinct beach lies near ml8 28 at 
an elevation of about 870 feet which shows that th8 lake level was once 
at least 3'75 feet high8r than it is at present, These beaches have be8n 
CUt by the Hay river and along the northern part of the highway they bave 
been obliterated by its alluvial deposits. 

The beaches are now low ridges of medium to coarse t8xtured Sand. 
They are very dry sites supporting only medium sized jackpine. They are of 
some value in that the more continuoua beaches provide good routes for 
summer travel partiel to the lake and the pine is of some Valu8 for 
fiP3WOOd. 



and peat, 
The land between the beaches is covered with swamp vegetation 

lbwever, on the interbeach flats examined the peat caver was 
quite thin, varying from 3 inches on the driest part of the flats to 18 
inches on the wettest part. The underlying minera1 soil, except near the 
beaches, was stony calcareous sandy clay or clay. These flats were quite 
dry except for a comparatively narrow strip of land along the Upper side 
of the beaches, 

The Upper and drier parts of these interbeach flats could be 
used for agricultural purposes in districts where better land is not 
available. However, the numerous stones and boulders would be a serious 
obstacle to cultiva-Lion in many instances. 

4: The Morainic Area: Map symbof TX. 

This area extends southward from the escarpment t0 Mile 50 on 
the hlghway, The topography is gently rolling to rolling minera1 soils 
on the knolls and peat bogs or lakes in the depressions. The main mass 
of the glacial till is a very calcareous clay till containing numerous 
small stones but in maw places this till is covered by a sandy 43.11 with 
numerous large boulders. Thin but well developed Grey Wooded profiles 
have developed on both these materials. The dominant tree species on the 
clay till is aspen poplar and on the sandy till jackpine. Stands of trees 
are rather poor which may be a reflection of droutb unproductive sites. 

The morainic area is net suitable for any agricultural development. 

5: The LacustrinaPlain: 

A lacustrine plain extends from the morainic area southward into 
Alberta. Its western limit would be at the foot of the Cameron Hills. No 
information was obtained on its eastern limit. This plain is an area of 
low relief and much of it is poorly drained, Consequently swsmps are 
prevalent and many lakes, occur. Along the highway probably net more than 
one third of the land has minera1 soi1 and this proportion of minerai to 
organic soils is likely to be even less in the country back farther from 
the river. A peculiar feature of such drainage courses as occur in the 
plain is that their trend is southward instead of northward as on would 
normally expect. 

Most of the minera1 soils of the lacustrine plain are Grey Wooded 
soils which have developed from calcareous, stone free clay. These soils 
while fine textured are quite friable soils and bave good structure. 
However, near the Alberta border a small area of massive acid clay occurs. 
Soils on this clay are inferior to the soils on the calcareous clay but 
both support good stands of aspen poplar and white spruce. 

The organic soils are for the most part covered with sphagnum 
moss, dwarf birch and black spruce. 
and sedge vegetation. 

However, many small areas have a grass 
Such areas provide a limited source for hay. The 

organic soils along the highway were considerably wetter than those in the 
interbeach flats north of the escarpment but despite this fact the depth 
of peat was not much greater, often being less than one foot in thickness, 



The clay minerai soils and associated thin peat soils over clay 
in this lacustrine plain are potential arable lands for the production of 
such crops as grain and hay. However, they are net particularly suitable 
for sùch crops as potatoes and roots. This area may also be more subject 
tc frosts than the area north of the escarpment as it lies at a higher 
altitude and is possibly beyond the moderating influence of the lake. The 
cost of clearing the minera1 soils would be high at the present time and 
some drainage of the thin peat soils would be necessary to reclaim them 
for trop production. 

6: Alluvial Deposits Along the Hav River 

The Hay river has laid down a number of deposits along its course 
which range in texture,from gravelly sands to silty clays. Most of the 
finer textured deposits are delineated on the map but only a few of the 
coarser textured deposits are shown. The large& acreage of these alluvial 
deposits occurs along the northern part of the river. 

The allutial lands were classified according to the following 
scheme: 

Recent Alluvial Soils 
Wooded Calcareous Soi.1 on Silty Clay Alluvium 

Map Symbol Al 
Map SymbolAZ 

Brown Wooded Soi1 on Silty Clay Alluvium Map SymbolA3 
Grey Wooded Soi1 on Silty Clay Alluvium 
Thin Peat on Silty Clay Alluvium 

*p symbol A4 

Thin Peat on Sand 
Map Symbol Cl 

Sands and Gravefs 
MapSymbol c2 
Map SymbolS&G 

Recent Alluvial Soils - Map Symbol Al 

The recent alluvial lands are still subject to occasional flooding 
and deposition. The areas mapped as recent alluvial soils were the islands 
at the mouth of the river and a few narrow strips of land on the adjacent 
mainland. Quite possibly parts of some of the areas mapped as Wooded 
Calcareous soils also belong to this group. The mapped area of rece& 
alluvial soi1 totals 2300 acres. 

The recent alluvial soils are covered with thick stands of willow 
with spruce and poplar in places. The Upper part of these soils is usually 
silt or silty clay loam and the lower part Sand. Depth to the sand is 
variable ranging from one to several feet. Drainage through the soils is 
also variable ranging from excessive to poor. Thin peat underlain by 
permafrost is found in the,poorly drained sites. 

The finer textured Upper part of these recent alluvial soils 
usually has a good content of organic matter and plant food. Most of these 
soils would be suitable for a wide range of crops. However, they are not 
as desirable from an agricultural viewpoint as some of the soils of alluvial 
origin which are less subject to flooding. 

VZneral Soils on Siltv Clay Alluvium 

In the Ray River district lands with minera1 soils developed from 
silty clay alluvium cari be readily identified by their caver of heavy stands 
of mixed woods, dotinantly white spruce and aspen poplar, with a considerabie 
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amount of undergrowth. This silty clay alluvium has been built up by the 
river over a long period of time until most of it is beyond the danger of 
even rare flooding. 

alluvium. 
Three distinct kinds of soi1 profiles have developed from this 
These profiles appear to reflect the age of the deposits as they 

are directly related to present height above the water level in the river. 
They bave been classified as Wooded Calcareoua, Brown Wooded and Grey 
Wooded soils. 

Wooded Calcareous Soi1 - Map SymbolA2 

flooding. 
This is a very Young soi1 but apparently is seldom subject to 
The Wooded Calcareous soi1 shows little evidence of profile 

development except free lime has been leached out of the Upper five inches 
of minera1 soil. The Upper layers, to a depth of at least 18 inchss, 
con-tain an appreciable amount of organic matter and below 5 inches th8 
soilis calcareous. The texture of the upper foot averages a silty clay 
loam and below that depth a silty clay. 

Brown Wooded Soi1 - Map Symbol A3 

This soi1 showsmore profile development than the Wooded Cal- 
careous soi.1 as the Upper 9 inches are browner in color and bave lost thefr 
initial content of free lime. Some organic matter has been lost from the 
profile and with this loss the apparent density has increased. Texture 
is the ssme as the Wooded Calcareous soil. 

Grey Wooded Soi1 - Map Symbol A& 

This soi1 represents the most mature stage of soi1 development on 
the silty clay alluvium. This soi1 is lmer in organic matter thon the 
Brown Wooded soil, free lime has moved to a depth of Uç inches, SO~~I clé ' 
has moved from the Upper four inches into the subsoil and the density and 
acidity has increased. 

These three soils derived from the same parent meterisl while 
having easily identifiable differences bave also maqy features in common. 
A11 three 8011s have 2 to 4 inches of a usually well decomposed surface 
organic layer, good structure, good drainage, and are usually free of 
stones. These soils are considered to be the best potsntial agricultural 
803.1s in Hay River district and they are suitable for the production of 
any of the kinds of crops which cari be grown under the climatic conditions. 
The Wooded Calcareous and Brown Wooded soils are probably more fertile 
soi18 than the Grey Wooded but the latter may be more drought resistant. 

The major physical obstacle to the development of the minerai 
soi18 on silty clay alluvium for agricultural purposes is the heavy caver 
of trees. Clearing would be.expensive, probably ranging upward to 75 dollars 
per acre at present Costa. Another obstacle lies in the scattered occurrence 
of these lands and the location of a considerable acreage on the east side 
of the river where access from the highway is clifficult. 
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The survey of these lands was not sufficiently detailed ta separate, 
except in a few instances, the Wooded Calcareous soi.1 from the Brown Wooded 
or the Brown Wooded from the Grey Wooded. In the field some idea of their 
distribution cari be readily obtained from the vegetation as white spruce is 
dominant on the Wooded Calcareous soi1 while aspen poplar is dominant on 
the Grey Wooded soil. However, the Brown Wooded soi1 often occurs in 
intimate mixture with either of the other two soils. For these reasons the 
location of these soils are all indicated on the one mile map by the same 
color but the dominant soils are indicated by their map symbol. 

Estimates of the extent of the minera1 soils on silty clay 
alluvium in different parts of the surveyed area are as follows: 

East side of river from lake to river bend 
due east of Mile '7.0 2300 acres 

West side of river from lake to Mile 9.0 3200 acres 
Other areas south to Mile 20 2400 acres 
Areas south of Alexandra Falls 1600 acres 

Total Acreage 9500 acres 

The above figures show that most of these soi& occur near the 
town of Hay Hiver. These northern areas usually have a smoother topography 
than some of the small areas to the south. A few of the southern areas 
are probably no-b suitable for agricultural development owing to the fact 
that they are badly tut up by old streem channels. 

Thin Peat on Silty Clay Alluvium - Map Symbol Cl 

Intimately associated with minera1 soils developed from silty 
clay alluvîum are a number of areas covered with thin peat underlain by 
this fine textured alluvium, These areas have poor surface drainage and 
parts of them are quite wet. The peat layer did not appear t0 be very thick 
varying from 6 to 18 inches in the areas examined. Usually the underlying 
minera1 soi1 was frozen hard at about 18 inches from the surface of the mass. 

Experience in Northeastern Saskatchewan shows that these thin 
peat soils over calcareous clay make good agricultural soils when reclaimed. 
Drainage of such lands is essential to their development and while drainage 
of some of the areas would not be difficult in other areas it might not be 
economically feasible. However, clearing alone would materially assist in 
removing excess water. Clearing would be relatively expensive as thick 
stands of willow and black spruce caver most of this land, 

Owing to their location and special problems of development the 
thin peat lands could best be developed in combination with the minerai 
soils on silty clay alluvium, 

The extent of the mapped areas of this soi1 near the town of 
Hay River is: 

East side of river 2700 acres 
West side of river 2000 acres 
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In addition about 1000 acres were mapped as mixed thin peat and 
minera1 soi1 on silty clay alluvium in the above areas. 

Thin Peat over Sand - Map Symbol C2 

Associated with the silty clay alluvium on the west side of the 
river are two fairly large level areas of thin peat over Sand. The western 
limits of these areas were not determined. The areas shown on the map 
caver about 2400 acres, of which a considerable portion is drained by 
ditches from the highway to the river. 

Where exsmined the peat layer did not exceed 12 inches in thick- 
ness, The underlying sand is usually caicareous and rests on clay which 
occurs at depths of 33 to 40 inches. Large boulders are present in the 
sand but are not sufficiently numerous as to be any serious obstacle to 
cultivation. The underlying layer of clay acts as a barrier to downward 
movement of water as the sand was moist even along the highway ditches and 
back some one hundred yards from the ditches a water table was encountered 
at a depth of 27 inches from the surface. Frosen subsoil was not found in 
this soi1 and if present must be some considerable distance from the surface 
as the temperature of the ground-water was 42oF. 

The thin peat over Sand does not have as heavy a caver of trees 
as the thin peat over clay. In fact a considerable amount of this land is 
fairly open being covered only with scattered dwarf birch and sedges. 
Other areas have a light caver of small black spruce as well. 

For immediate use for agricultural purposes the thin peat over 
sand has a great advantage over other potential arable soirs in that large 
areas of it cari be cheaply cleared. While probably less fertile than the 
minera1 soils they are apt to be less drouthy providing the water table can 
be maintained at a reasonably high level. Some drainage is necessary to 
remove excess water SO that the land may be cultivated but great tare should 
be taken to avoid over-drainage as this soi1 would be exceedingly drouthv 
if the water table was lowered beyond the reach of plant roots. 

Judging by the success of Mr. Servant who has two years experience 
with growing potatoes on thin peat over sand at Mile 10, there is no doubt 
that tiiis soi1 has agricultural potentialities if properly fertilised and 
managed. However, there is a danger that with constant cultivation the 
peat may gradually disappear, leaving a rather infertile Sand. 

Sand and Gravels - Map Symbol S & G 

The only area of alluvial sand and grave1 shown on the map is an 
area of 1,000 acres extending from Escarpment Creek to just south of Louise 
Falls. This is a level, excessively drained area covered with a good stand 
of jackpine tith aspen poplar in places. The southern part of this area, 
while quite gravelly, might be suitable for garden crops if irrigation was 
feasible, 

Other areas of alluvial sands and gravels occur along the river 
south from Mile 20, These areas were too small to map and they did not 
appear to be of av value for agricultural purposes. 



A map accompanying the publication Q2anadals New NorthwesV 
Kingls Pri&er, Ottawa, 1948, indicates an area of arable land adjacent to 
Alexandra and Louise Falls. This likely was in reference to the sand and 
grave1 plain mentioned above. Rowever, it may also have referred to an 
area of thin peat over non-calcareous sandy clay occurring along the 
highway for a couple of miles south of Alexandra Falls. The extent of this 
soi1 was not determined but it is likely limited. With drainage this soi1 
might be suitable for growing crops. However, the thin peat over non- 
calcareous clay appears to be a less desirable soi1 for cropping than the 
thin peat over calcareous clay near Ray River, 

Azricultural Development 

Experience of residents at Hay River has shown that potatoes and 
a large variety of garden crops cari be successfully grown there. This 
would indicate that certain grain and hay crops could be grown also under 
the prevailing climatic conditions. This report has indicated where possible 
agricultural lands occur in the Hay River'area. The amount of such lands 
while small in comparison with the amount of land not considered fit for 
agricultural purposes is more than that needed for the production of crops 
for possible markets. Owing to the distance from outside markets it would 
not be advisable to promote agricultural development beyond market require- 
ments in readily accessible parts of the Northwest Territories. 

Necessary work in order to bring the different potentially arable 
sofls under cultivation has been mentioned. It might be mentioned that these 
soils will require different treatment, particularly as to fertilisation when 
cropped. The minera1 soils and the thin peat over clay will probably reqtire 
only small applications of fertiliser after the first year or two while the 
thin peat over sand Will likely always require heavy applications of a 
complet4 fertiliser. However, a11 soils should receive heavy applications 
of nitrogenous fertiliaers for the first and possibly the second crop~ 

Information on the suitability of the different soils for various 
crops in the Ray River district is scanty. No doubt there is a considerable 
range in the adaptability of different crops on these soils. Susceptibility 
to drouth and summer frost damage Will differ between the mineral and thin 
peat soils. The mineral soils xnay be more susceptible to drouth but crops 
on them Will likely suffer less from surmer frosts than those on the thin 
peat soils. 



PART II 

Descrintions of Representative Soi1 Profiles in,the 
I&v River District, Northwest Territories 

The soi1 profiles described below are considered to be typfcal of 
the soi1 types they represent. Those profiles designated by the letters HR 
were sampled for chemical analyses, The.letter and number combination 
appearing in brackets after the color name is the Hunsell notation for soi1 
colors. The location of the profiles is given by miles from Hay River. 
Unless mentioned the soils were free of stones and permafrost was absent. 

eral. Soils on Silty Clay All~xium .-u_ 

Profile: HRA 
Profile Type: 
Vegetation: 
Natural Drainage: 
3-O" AO 

Location Mile 1.5 
Wooded Calcareous 
Large white spruce and aspen, willow, etc. 
Good 
-part& decomposed organic layer 
grey (70 1R $41) silt clay loam 
creyish broum (10 YR 5/2) silty clay loam 
<ark grelyish brown (10 YR 4./2) silty 
claTr loam 
mixed organic and minera1 matter 
light grey (10 YR 7/2) silty clay 

8-13" 
13-18" 

Profile: RRB 
Profile Type: 
Vegetation: 

Friable throughout with weak granular structure 

Location Mile 3.0 
Erown Wooded 
Large white spruce and aspen, willow, etc. 

Natural Drainage: Good 
3-on AO partly decomposed organic layer 
O-3" A2 greyish brown (10 YR 5/2) silty clay loam 

weskly granular 
3-9" 3 brown (10 YR 4/3) silty clay loam 

soft cloddy structure 
9-14" cl dark greyish brown (10 YR &/2) silty 

clay loam, 
7 
ranular 

14-211' c2 pale brown 10 YR 6/3) clay loam massive 

Al1 horizons friable 

Profile HRC: 
Profile Type: 
Vegetation: 
Natural Drainage: 
2-O" 

AO 

0-4fl A2 

Location Mile 5 
Grey Wooded 
Large aspen and white spruce, willow, etu. 
Good 
partly decomposed organic loyer with 
some moss 
very pale brown (10 YR 713) losm, 
somewhat platy 

pH 6.4 
pH 6.5 
pH 6.8 

pH 8.2 
pH 8.2 
PH S.4 

pH 6.2 

PH 6.4 
pH 6.5 

PH 8.0 
pH 8.2 

pH 5.1 

pH 5.8 
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4-5" A/B 
5-10" B21 

10-14" B22 

17-20" C 

transitional layer - not sriapled 
pale browri (10 YB 6/3) clay 
strongly granular ph 5.7 
yellowish brown (10 YB 5/6) clay 
strongly granular ph 6.0 
light yellowish brown (10 YR 6/4) massive+ 
clay loam PH 8.4 

The 14-17tt layer has been burnt and was not sampled. 
This layer was the Upper part of the C horizon. Al1 horizons 
were friable. 

Note: Parent material of profiles BRA, B, and C consisted of layers of silty 
clay and thin bands of organic matter. Evidence of past fîres shown by 
reddish spots underlain by charcoal in the alluvium. 

Minersl Soils on Glacial TiQ 

Profile HRG: 
Profile Type: 
Vegetation: 
Natural Drainage: 
l-0" Ao 
o-3v A2 

3-71 B2 
7-10" B3 
10-16" C 

Location Mile 47 
Grey GY'ooded 
small aspen poplar 
Good 
organic layer 
light grey (10 YR 7/2) very fine 
sandy lom 
dark brown (10 YR 4/3) clay 

pH 6.1 

light brownish grey (10 YB 6/2) 
pH 7.0 

clay 
light grey (10 YB 7/1) silty clay 

pH 8.2 
PH 8.4 

A2 horizon had weak platy structure, B2 strongly nuciform 
structure, B3 granular structure. A few small stones in A 
and B horizons and many small stones in the C horizon. 

Location: 
Profile Type: 
Vegetation: 
Natural Drainage: 
+-0" 
O-3" A0 

g;:: 
A2 
B2 

qn - B3 
D 

PY.le 43 
Grey Wooded 
mal1 jackpfne 
Good 
mostly fine needles 
light grey, platy sandy losm 
strong brown, sandy loam 
yellowish brown sandy loam 
limey clay till with mal1 stones 

Numerous large boulders on surface and in surface foot-of soil. 

Minera1 Soils on Lacustrine Clay --.-.m 

Profile BRH Location: Mile 60.6 
Profile type: Grey Wcoded 
Vegetation: Large aspen poplar 
Natural Drainage: Good 
2-O" Ao organic layer 
O-3" A2 yellowish brown (10 YR 5/4) cla loam 

7 
pH 6.6 

3-8" B2 light yellowish brown (10 YR 6 4).clay pH 6.3 
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8-12v B31 
12-20" B32 
20-24" &a 

gw (10 YR 5.1) clay 
grey (10 YR 5.1) clay 
grey (10 YR 6.1) clay 

pH 5.8 
pH 6.1 
pH 8.2 

Profile HRJ: Location: Nile 80.6 Alberta border 
Profile Type: Not established 
vegetation: Mixed woods 
Natural Drainage: 
1%'.0" Ao organic layer pH 5.8 
O-5”: A2 light brownish grey (10 YR 6/2> clay 

granular but with weakly developed platy 
structure PH 5.2 

5-16" B/G dark greyish brown (10 YR 4/2) clay, massive, 

X-20" C/G 
granular when crushed - mottled 
olive (5 Y 5/3) clay, massive, flecked with 

pH 5.0 

gypsumcrystals PH 4.6 

Gypsum concentration at 32”. No CaC03 was found in 
upper 5 feet of soil. 

Mineral Soils on Sands: 

Location: 

Profile Type: 
Vegetation: 
Natural Drainage: 
l-0" A 
O-2@' 

009 Ao 

2+-6” 2 
b24n B3 or Cl 

24” + 

Location: 
Profile Type: 
Vegetation: 
~~ur~Dre.inage: 

O-5” *2 
5-10" 
m-15" 

Bl 

15-19" 
%? 

19-24" 
B3 
B ca 

West branch of Sandy River - 3 miles southeast of 
Hay River 
Podozal 
Pine 
Good 

light grey coarse sand 
yellowish brown coarse Sand 
light yellowish brown coarse Sand. A dark 
colored layer at 22-24' and some darker colored 
splotches in the Z&-24" depth. 
calcareous coarse Sand. 

Mile 17 on old lake beach 
Podzol or podzoliaed Grey Wooded 
Pine 
Good 
mostly pine needles 
light grey (10 YR ?/2) medium Sand 
light yellowish brown (10 YR 6/4) medium sand 
yellow (10 YR 7/6) loamy medium sand 
yellowish brown (10 J!R 5/4) meiiium sand 
light yellowîsh brown (10 YR 6/4) calcareou~ 
medium Sand. 
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Thin Peat Soils on Silty Clay Alluvium 

1. Location: 400 yards northwest of Mile 4.0 
Vegetation: Willow and sedges 
Natursl Drainage: Very poor 
O-12" brown peat 
12-18" dark brown semi-decomposed peat 
18-20" dark grey silty clay 

Frosen hard below 18", July 11 

2. Location: East side of river opposite Mile 0 
Vegetation: Willow 
Natural Drainage: Poor 
O-6" brown peat 
6-16" black silty clay loam 

Faint effervescence to weak acid at 16". Frozen hard 
below this depth, July 15. 

3. Location: East side of river opposite Mile 4 

In wetter part of swamp under sedge, 6" mucky peat 
over calcareous silty clay. 
In nearby drier site under sphagnum mass. l-4 inches 
brown peat over calcareous silty clay. Depth to 
froaen soi1 not determined, 

Thin Peat on Sancb Clay Loam 

1. Location: Elle 34 Alexandra Falls 
Vegetation: Black spruce 
Natural Drainage: Bather poor 
o-6" brown peat 
6-12" brown sandy clay losm 
12-17" brown sandy clay 
Below 17" calcareous Sand. 

Thin Peat on Lacustrine Clq 

1. Profile HRI: Mile 68 
Vegetation: Black spruce 
Natural Drainage: Poor 
0-6” sphagnum moss, white (10 YR 8/2) 
6-8" veqy dark greyish brown (10 YB 3/1) clay 
8-10" v-erg dark grey (10 YR 3/1) clay 
10-18" strongly mottled brown and grey clay 

Frozen hard below 18" 

(See also under Soi1 Temperatures - peat bog near Mile 60) 



-15- 

ThinPeatonSand 

1, Profile RRD Location Mile 10 
Vegetation: Sedges and Dwarf Birch 
Natural Drainage: Rather poor 
o-6" dark greyish brown (10 YR &!) mucky peat 
6-12" very dark greyish brown (10 YR 3/2) mucky peat 
12-X)" brownish yellow (10 TR 6/6) calcareous Sand 
20-27" yellow (10 TR 7/6) loamy Sand 

Water table at 27". Clay at 4.0" 

2, Location: Mile 17 on south side of beach 
Vegetation: Black spruce 
Natural Drainage: Very poor 
o-6" brown peat 
64.4" mucky peat 
u-24" non-calcareous sand 

Water table at 15ti. Frozen hard at 24" 

Anal,vses of Soi1 Samples 

A limited amount of chemical and physical information on some of 
the soils previously described is given in Table 1. The chemical determin- 
ations were made by the Soi1 Chemistry Unit, Chemistry Division, Science 
Service, Canada Department of Agriculture. Texture was determined Q the 
fieldmanls method. Samples were taken by means of a brass cylinder of 275 
C.C. capacity in order to determine bulk density, The chemical data are 
expressed in two ways; first on the usual basis of per cent and second on 
the basis of grams per 100 cubic centimeters of soil. 

The following abbreviations have been used in Table 1. 

B.D.: 
O.M. : 
N: 
P: 
N.D.: 
s: 
L.S.: 
V.F.S.L.: 
L: 
S.L.: 
S.Cl: 
S.C. 
c. 

Bulk Density 
Organic Matter 
Total Nitrogen 
Total Phosphorus 
Not determined 
Sand 
Loamy S&d 
Very fine sandy loam 
Loam 
Silt loam 
Silty clay loam 
Silty clay 
(-J-Y 
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TABLE 1 ANALYSES OF SOIL SAMPLHS COLLECTED ALONG THE MACKEXZIN HIGHbJAY 
INTHENORTHWESTTEZRITORIHS 

Data expressed on moisture free basis 
Grs. per 100 
C.C~ of soi1 

Hori- Te= % P % % 
o.#./N 

Derith son ture PH B.D. O.M. N P CaCOq O.M. 

Profile H R F Reaent Alluvial Soi1 -.Location Mile'O.5 

3'6" 0" 0 - SiCL silt 7.8 7.6 0.48 0.64 17.2 18.0 0.69 0.65 N.D. N.D. 7.0 1.3 10.5 8.3 0.33 0.42 N.D. N.D. 25 28 
6-9" - silt 7.8 1.08 6.9 0.27 N.D. 5.8 7.5 0.29 N.D. 26 

p 
&3" 

z-8" I '1 
8-13" 
13-18" 

HRA 
a, 

Al.l 
fiy 
02 

c? 

Wooded Calcareous i 
O.M. 16.4 lO.11 l&.u 

joil on Alluvium - Location Mile 1.5 
* A '1.63 '0.16 0.0 ' 9.4 '0.18'0.02 53 

0.30 0.06 0.0 6.8 0.22 0.04 31 
0.21 0.05 0.0 4.6 0.17 0.04 27 
0.34 0.08 14.8 6.6 0.29 0.07 23 
0.27 0.06 18.4 6.0 0.26 0.06 23 

3.7 0.16 0.09. 23 0.13 0.07~17.5 
Wooded Soi1 on d Lluvi' Mile 3,O i - Locatio 

0.15 0.0 T 0.06 0.0 
0.04 0.0 
0.07 6.7 
0.07!14.4 

Profile H R C Grey Wooded Soi1 on Alluvium - Location Mile 5.0 
2-O" A0 O.M. 5.1 0.09 73.3 1.53 0.17 0.0 6 

:6 
o.U+ 0.02 48 

O-4" & LICL 5.8 l.l.4 1.4 0.07 0.06 0.0 0.08 0.07 20 
5-10" 5.7 1.43 1.0 0.09 0.04 0.0 1.4 0.13 0.06 11 
10-14" F3z Si0 6.0 1.47 0.8 0.06 0.05 0.0 1.2 0.09 0.07 13 
17-20" 0 SIC 8.4 1.36 1.4 0.07 0.07 15.4 1.9 0.10 OJO 20 

Profile H R G. Grw Wooded Soi1 on Glacial Till - Location Mile 47 
O-3" A2 VFSL 6.1 1.36 1.4 0.06 N.D. 0.0 1.9 0.08 -- 23 
3-7" B2 0 7.0 1.19 2.1 0.10 N.D. 1.0 2.5 0.12 -- 21 
7-10" B3 0 8.2 1.54 2.0 ;$l ;.;. 33.5 3.1 0.17 -- 18 10-16" c SIC 8.4 N.D. 1.3 . . 43.3 I -- 1 

Profile H R H Grey Woode - . on Calcareous Clay Location Mile 60.6 
O-3" 2.9 0.13 N.D. 0.0 3.0 0.u -* 22 
3-8" 1.1 0.08 N.D. 0.0 1.5 0.11 - 14 
8-W' 0.9 0.08 N.D. 0.0 - - -- 11 
12-20" 1.0 0.08 N.D. 0.0 

1.2 0.08 0.06 12.1 118 
0 -0 13 

rc .12 0.09 15 s 

Soi1 
1.05 
1.39 
N.D. 

1% 



TA%LE 1 (Cont'd.) Grs, per 100 

Profile H R J Wooded Soi1 on Acid Clay - Iocation Mile 80.6 
l&O" A, O.M. 5.8 0.10 55.9 1.50 N.D. -- 
O-5" A 

BG i! 
C 5.2 1.19 2.5 O.Il. N.D. g.; 

5-16" C 0.9 0.09 N.D. 0:o 
;.; 
1:s 

0.;; 
0:13 

-" 2 
10 

16-20" C/G C 0.5 0.08 0.07 0.0, 0.7 0.11 o:;, 6 

Profile H R 1 Thin Peat on Clay - Location Mile 68 
(-~4,” - Moss 4.2 0.04 93.9 0.63 N.D. 0.0 3.8 0.03 149 87 
6-8" - Peat 4.9 0.11 80.7 1.72 N.D. 0.0 8.9 0.19 
8-10" - c 5.0 N.D. 9.1 0.36 N.D. 0.0 - z.5 
10-18" - c 5.2 1.19 2.5 0.12 N.D. 0.0 3.0 O:l4 21 12.2 

Profile H R D Thin Peat on Sand - Location Mile 10 
o-6" Peat 7.3 0,27 83.6 2.74 0.12 3.8 22.6 '0.74 0.03 
6-12" Peat 6.9 0.31 90.8 2.67 0.07 0.0 28.1 0.83 0.02 
12-20" S 8.3 1.64 0.3 0.02 0.04 0.5 0.03 0.07 15 
20-27" LS 8.4 1.37 0.2 0.02 0.04 Ig.1 . 3 0.3 0.03 

Cultivated soi1 of Cultivated soi1 of 

Profile H R D Thin Peat on Sand - Location Mile 10 
o-6" Peat 7.3 0,27 83.6 2.74 0.12 3.8 22.6 '0.74 0.03 
6-12" Peat 6.9 0.31 90.8 2.67 0.07 0.0 28.1 0.83 0.02 
12-20" S 8.3 1.64 0.3 0.02 0.04 0.5 0.03 0.07 15 
20-27" LS 8.4 1.37 0.2 0.02 0.04 

Ig.1 
. 3 0.3 0.03 0.05 10 I 1 I I I 1 

Some comments on the significance of the data given in Table 1 from the 
viewpoint of trop production are given below. 

Reaction: The intensity of soi1 acidity or alkalinity is expressed in pH. A pH of 
7.0 is neutral; lower values indicate acidity and higher values alkaliniw. The 
desirable range for cultiviated soils in Northern Canada is from medium acid, pH 
5.6 to mildly alkaline pH 7.8 and with two exceptions a11 the virgin soils analyzed 
would on cultivation have surface soils falling within this pH range. The two 
exceptions are profiles H R J and H R I. While these soils would probably become 
less acidic oncultivation liming would appear to be a desirable and perhaps 
necessary practice on them. 

%ulk Density: (B.D.) The bulk density measurement is necessary in order that the 
amounts of chemical elements may be expressed on the volume of soil. Since the 
various horizons of a soi1 profile may vary widely in the weight of soi1 per unit 
volume a much better comparison of the amount of plant food in the various horizons 
within each profile and between different soils is given by the amount of an 
element in grams per 100 cubic centimeters of soi1 than the amount expressed as 
grams per 100 grams of soil. This is especially the case when comparing organic 
and minera1 soils. 

Oraanic Matter: The Recent Alluvial, the Wooded Calcareous, and the Brown Wooded 
Soils are well supplied with organic matter in the Upper foot of mineral soil. The 
Grey Wooded soils are low in organic matter throughout except for the A0 horizons. 
The amount of organic matter contributed by the A, horizons to the cultivated soi1 
is hard to estimate as usually some of this organic 



matter is destroyed by clearing operations and parts of it decompose rapidly 
when mixed with minera1 soil. The organic soils such as peat or muck have a 
high content or organic matter but sphagnum moss is SO light that the normal 
thickness of such moss found in the area would make little contribution to 
the total organic matter of the soil. 

Nitrogen: The Recent Alluvial, Wooded Calcareous, and Brown Wooded soils 
have a fair content of nitrogen while the Grey Wooded soils have a low 
content. However, when first cropped it is likely that the first named group 
of soils Will lack available nitrogen to a greater extent than the Grey 
Wooded.soils owing to their wider ratios of organic matter to nitrogen. It 
is generally considered that minera1 soils having an O.M./N ration of more 
than 20 Will la& enough available nitrogen for good trop growth. Hence, 
either heavy applications of a nitrogenous fertilizer should be made t0 these 
soils for the first few crops or the soils should be left fallow for a year 
or two after breaking, After the organic matter has decomposed t0 the point 
where the O,M/N falls to 20 or less nitrogenous fertiliaers may not be 
necessary for many years, 
nitrogen is 10~. 

except on those soils where the total content of 

The thin peat soils as represented by Profile H R D are rich in 
total nitrogen but it is likely that the nitrogen available to crops Will 
be low for the first few years of cultivation. In time, however, these 
soils should supply ample nitrogen for plant growth. A different situation 
occurs where the organic caver is mostly moss, as in Profile H R 1. Here 
the total amount of nitrogen on an acre basis is quite low. Moreover, the 
organic caver on this kind of soi1 is SO light that it would largely disappear 
on cultivation and the cultivated soi1 would be composed mostly of the 
underlying clay. 

Phosphorus: The minera1 soils in the surveyed area have in general about 
the same content of phosphorus as the soils in the Great Plains sections 
of the Prairie Provinces. These soils may not require applications of 
phosphatic fertilizers until they have been cropped for several years. The 
peat soils are low in total phosphorus and probably Will require such 
fertilizers for good trop growth even when first cultivated. 

Calcium Carbonate: Al1 the soils analyzed except those on the acid clay have 
medium to high contents of calcium carbonate in their subsoils. Except for 
the glacial till soi1 the amounts and the location of the calcium carbonate 
within the profiles are considered to be desirable. However, the extremely 
calcareous nature of the parent material of the glacial till soi1 and its 
nearness to the surface is one of the factors msking this soi1 undesirable 
from an agricultural viewpoint. 

SOIL TEMPERATURE 

Temperatures were taken at a number of sites by means of Weston 
testing thermcmeter during the period July 10 to July 22. 
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Soi1 Temperature Readinns in Minera1 Soils 

1. Gleyed clay soi1 with water table at 29 inches under a mixed 
forest. Near Alberta border, 
July 10, 1952. 

Air temperature in forest 72oF. 
Under ;rz" of Ao - 520F. 
At 811 in minera1 soi1 43°F. 
At 12" in minera1 soi1 39OF. 
At 36” in minera1 soi1 32oF. (no% frosen) 

2. Wooded calcareous soi1 under white spruce 
Near Mile 2. 
Jd.y 11, 1952, 

Air temperature in forest 
Under 2" of moss 
At 6” in minera1 soi.1 
At 12" in minera1 soi1 
At 2.!+11 in mineral soïl 
At 36” in minera1 soi1 

69oF. 

g* 
36oF: 
33oF. 
310F. (frozen) 

On July 16 on a nearby similar site no froaen soi.1 was found 
to depth of examination, 5 feet, Coldest part of this profile was the 
24-30" depth. 

3, Brown Wooded Soi1 (H R B) Mile 3.5 
July 21, 1952. 

Air temperature in forest 7ooF. 
Under 3” A 0 47oF. 
At 6” in minera1 soi1 #OF* 
At 12" in minera1 soi.1 4wF. 
At 1811 in minera1 soi1 37oF. 
At 2411 in minera1 soi1 35oF. 

Soi1 Temperature Readings in Peat Soils 

1. Thin peat over sand near Mile 10.5 under black spruce. 
Profile 2" sphagnum moss, 8fl peat over Sand. 
July 11, 1952. 

Air temperature 
Under 2" sphagnum moss 
At 81' from surface in peat 
At 12" from surface in sand 
At 2L+n from surface in Sand 
At 26” from surface (ground water) 

71oF. 
54W. 
44oF. 
42oFr 
39OF. 
400F. 
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2. Profile H R D Mile 10. Similar soi1 to above but on a more open 
site and without sphagnsun mass. 
July 21, 1952. 

Air temperature 
At 6" in peat 
At 12" contact of peat wîth sand 
At 1811 in sand 
At 24" in Sand 
At 30" in sand 

72aF. 
5ooF. 
46% 

2% 
42oF. 

Water table at 2'P 

3. Profile H R 1: Mile 68. Under black spruce 
July 23, 1952. 

Air temperature 
Under 60 sphagnum moss %* 
At14" from surface in cley 
At 18" from surface in clay 

322: 
. 

Frozen soi1 encountered at 17" from surface. 

4. Thin peat over clay near Mile 60. Six inches of sphagnum mossP 
over 14 inches of peat over clay. 
July 21, 1952. 

Air temperature 
At 2" from surface in moss 
At 611 from surface in moss 
At 12" from surface in peat 
At 18" from surface in peat 
At 301' from surface in clay 

Frozen belou 18". Streaks of ice in frozen layer. 

5. Thon peat over clay near Mile 63. Open swamp with scattered 
dead spruce. Nine inches of woody peat over clay. 
July 22, 1952. 

Air temperature 
At 61' from surface in peat 
At 9fl from surface at contact 
At 15" from surface in clsy 
At 24fl from surface in clay 



CLINTE 

Some comparative climatic data for Ray River, Fort Simpson, 

Fort Smith and Fort Vermilion are presented in the following table. ft 

would appear from these data that the climat8 at Hsy River in some respects 

is less favorable for trop production than at the other three northern 

stations. The climate during the vegetative period is definitely cooler 

than at the other three stations and is somewhat drier than at Fort 

Simpson or Fort Vermilion. ROW8V8r, the cooler climate iS offset to some 

degree by the longer frost fr88 period. 

Hile climatic conditions at Hay River may be somewhat less 

favorable than at Fort Vermilion or Fort Simpson, past experience hae shown 

that potatoes and other garden crops can b8 grown successfully in most 

years at Hay River. Early maturing varieties of barley and oats and hay 

crops should produce fair crops except on drouthy soils. 

The recording station at Ray River is located near Great Slave 

Lake. Hence it is quite possible that summer temperatures back further 

froc the lake may be somewhat high8r than those recorded at Hay River. 

Field observations indkat8d that precipitation in the southern part of 

the mapped area was somewhat higher than in the northern part near the lake. 

Field observations on minera1 and organic soils indicated that the 

Ray River distri& fs not far r8mOV8d from the true permafrost sone. These 

field observations tend to confirm the statement of Jenness* that the southern 

boundary of the true permafrost sone in Canada is the -SOC isotherm for 

mean annual temperature, Hey River has a mean annual temperature of -4.4°C. 

ib Jenness, J.L. - Permafrost in Canada. Arctic 2, 13-27 sept. 1949. 
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Table 2, 

Some Climatic Factors,, 
Particularly those Affecting 
Plant Growth, at Bay River, 
Fort Simpson, Fort Smith and 
Fort Vermilion 

North latitude 
West Longitude 
Altitude above mean sea level 
Mean annual temperature - 

degrees F. 
Yearly Precipitation (inches) 
Yearly rainfall (inches) 
Beginning of vegetative periode 
End of vegetative period 
Duration of vegetative period 
(days) 
Mean date last frost in 
spring 
Mean date first frost in 
fall 

.Duration frost free period 
bys) 
Day degrees above 42O in 

vegetative period 
Total daylight in vegetative 

period (hours) 
Precipitation during vegetative 

period (inches) 
Wat.er deficiency during 

vegetative period (inches) 
Days from beginning of 

vegetative period to 
drouth point 

Mean date of drouth point 
One inch rain changes drouth 

point by (days) . . JaEgeeasFs,mean ~XLDU 
Fuel consumption day degrees 

600 51' 610 52' 600 00’ 
115O 46' 1210 21' 111' 52' 
529 ft. fa.5 ft. 680 ft. 

58O 23' 
116O 03' 
950 ft. 

lZ3 
8.76 

w5 
Sept.25 

143 

June12 

610 09' 
1130 40') 
520 ft. 

24 
11.77 
7.21 

-y 19 
Sept.25 

129 

June 11 

Sept.6 

a7 

1347 

2160 

5.94 

4.7 

24 
12.96 
7.50 

May 12 
Sept .24 

135 

June 5 

Aug.28 

$4 

1725 

2360 

6.81 

25 
13.01 
8.78 

May 12 
Sept.22 

133 

June 20 

23.2 
11.56 
6.37 

May 17 
Sept.23 

129 

June 11 

5.4 
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& Vegetative period 1s considered 
as the period during which the 
mean temperature is at or above 
42% 
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