


REPOR T ON THE SOILS AND SETTLEMENT POSSIBILITIES
IN THE GOOSE BAY, LABRADOR, AREA,

NEWFOUNDLAND, CANADA.

By P. C. STOBBE (1) and F. S. NOWOSAD (2)

INTRODUCTION

A survey was undertaken to examine the soils and to report on the settlement
possibilities in the vicinity of Goose Bay, Labrador, as outlined on the attached map.

The survey partY arri ved 'at Goose Bay on September 8, 1957, and arrange-
ments were made with the Royal Canadian Air Force for living quarters and trans-
portation by land vehicles, river boats, and aircraft. Later, arrangements were
made with a construction company for transportation along the newly constructed
road between Goose River and North- West River. To date, bridges have not yet been
built across the two rivers and only trucks used in the construction of the 18 miles of
road were available. Arrangements were also made with the R.C.A.F. for the use
of an Otter aircraft to fly over the area at low level, and with the U. S. A. F. for a
helicopter to examine certain questionable areas in greater detail.

PROCEDURE

Aerial photographs for the area were studied in detail to obtain a picture of
the physiographic features and to outline distinct land patte rns. Vehicles provided
were used wherever roads existed along the eastern fringe of the area. The boats
were used on the Hamilton River to Muskrat Falls along the southern border and on
the Goose River into the center of the proposed area. Numerous foot traverses into
the forest were made from the roads and river shores. Soil profiles and growing
conditions were examined along the traverses. Excellent cross sections of the soils
were observed all along the two rivers on clearly exposed banks. The newly constructed

North- West-River road offered an excellent opportunity to study freshly exposed road
cuts in detail.

Following the ground study, a low level flight over the area in an R. C. A. F.
Otter permitted the extension of the ground study and made it possible to pick out
those areas that might warrant closer examination. Such areas, the upper (western)
end of the Goose River Valley and the eastern sector along the North- West River,
were subsequently examined at closer range from aU. S. A. F. helicopter.

PHYSIOGRAPHY

The major part of the area consists of an upland rocky plateau which rises
steeply from about 100 to 500 feet and over I, 000 feet above sea level. This plateau

is surrounded, along the eastern edge and along the Hamilton and Goose River Valleys,
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by river terraces. On the northeastern border the upland rises directly from Grand
Lake to about 900 feet. The terraces at the easterly end, between Hamilton River
and Terrington Basin, are occupied by the Goose Bay Air Base, and are quite
extensive in area. The terraces along the Hamilton River and the Goose River vary
in width from about 100 yards to about 1 mile. They vary in elevation from the high
water mark to over 100 feet.

SOIL CONDITIONS ON THE UP LAND

The upland has a rather steep and rugged approach from the river terraces.
A considerable number of these approaches consist of bare rock, while the remainder
have a thin mantle of stony soil and sparse vegetation. The plateau between the
Hamilton and Goose Rivers has a high rocky ridge, running from south to north along
its western border. The center of the area consists of a saucer-shaped more or less
smooth area with numerous small but abrupt ridges and depressions. Small lakes
and muskegs fill many of these depres sions.

The vegetation on the longer slopes, which receives seepage water from
higher ground, is rather luxuriant, consisting dominantly of spruce with an average
diameter of 8 to 12 inches and occasionally reaching 15 to 18 inches in diameter. The
soil on these sites is friable and fairly deep but excessively stony, and very acid. On
the more gentle smooth slopes the vegetation is much lighter. The trees have an
average diameter of 4 to 8 inches and are considerably lower in height and are mOre
widely spaced. The soil under these conditions is more poorly drained and frequently
has a hard-pan at 6 to 10 inches below the surface which is cemented with humus and
iron. Along road cuts and along eroded stream channels where drainage has been
somewhat improved the hard-pan condition has been greatly intensified by the change
m drainage conditions.

On the level and depressional areas the vegetation is sparse and stunted.
Spruce tree s have an ave rage diameter of 2 to 4 inche s. The soil for the most part
consists of raw peat which may vary in thicknes s from 18 inche s to 3 feet and more.

A considerable number of open peat bogs are also present in the depressions.

Due to the complex nature of the pattern formed by the four kinds of soils,
the stony nature of the soil, the extreme soil acidity, the broken nature of the terrain
and the difficulty of access from the lower-lying land along the shores, the upland
area between the Hamilton and Goose Rivers is considered to be unsuitable for any
organized 1ct.n.d settlement scheme.

The upland between the Goose River and Grand Lake is more rugged than
the area described above. It has a large percentage of bare rock not only along its steep
approaches but also on the plateau itself. There are several valley-type depressions
running from the southwest to northeast in which the soil mantle is somewhat thicker.

A large number of lakes dot the landscape. The vegetation is mostly spruce and for
the most part, sparse. On the drier sites, caribou moss is prominent, while the
depressional areas are peaty. A large number of open peat bogs, some of which are
floatin g, are in evidence. Only along the stream beds and along some of the slopes
is the tree cover more dense. Some stunted birch occurs on the talus of the steeper
rocky slopes. This area is unsuited for any agricultural development.
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SOIL CONDITIONS ON THE LOWLAND

The lowland along the Hamilton and Goose Rivers occurs in the fOrm of a
number of terraces which, as previously stated, vary considerably in width and in
height. The terraces above approximately 10 feet invariably have a surface covering
of sand. In the eastern part the depth of sand, as seen from the banks along the
river, may vary from 10 to 40 feet or more above the water level. The sand is under-
lain by blue or gray clay and silt, in many cases, at Or below the river level. In the
western part the clay protrudes above the water, in some instances to a height of 80
feet and more and it is then capped by sand varying from 2 to 10 .£eet in thickness. In
the areas where the clay terraces form high banks and the sand covering is compar-
atively thin, the land has been strongly dissected by deep ravines and land slides,
exposing raw hard clay on the steeply dissected slopes with a sandy cap on the peaks
between the gullies. This condition has occurred under the present protective cover
of trees and moss (4 to 8 inches thick). The removal of this cover would greatly
accelerate the erosion processes.

On the broader sand terraces, particularly in the eastern section, the layer
of sand is usually great, fo rming a very porous droughty soil with a sparse ve getation
of black spruce, some dwarf birch, and an undercove r of caribou moss. The sandy
terraces, that receive run-off or seepage from the higher-lying mountain, are
generally saturated with water. Seepage waters containing much iron may be observed
oozing out along the river above the clay or along lenses of coarser sand closer to the
surface. In many instances they have formed impermeable layers cemented with iron.
The vegetation on such areas is fairly dense consisting of black spruce and balsam fir
with an average diameter of 6 to 8 inches, and with an undercover of sphagnum moss
6 to 10 inches thick. Some of the depressional areas on the terrace have a layer of
raw peat 18 inches or more thick and a number of open peat bogs also occur.

The lower terraces are usually narrow and are often dissected by small
streams and old drainage courses. The individual terraces are generally small, and
they are scattered along the two river channels. The drainage of the lower terraces
varies considerably depending on its position in regard to the higher ground behind.
The vegetation also varies from open peat meadows along shallow, blocked wate r
channels, to fairly good stands of black spruce and balsam fir and to white birch
along the petter drained shore lines. The soil consists for the most part of medium
and coarse stratified sand and loamy sand, the surface of which is somewhat richer
in humus than the sand on the upper te rraces. Locally, thin laye rs of more silty
material may be found on the surface. The largest of such areas, approximately 30
acres in extent, was encountered along the Hamilton River at the mouth of a small
stream which descended from higher ground and deposited there some finer material.
This area, which itself was bisected by the small stream, was without question the
most promising land seen for agricultural development. It is moderately well drained,
has a surface texture of light fine sandy loam, and supports a fairly good mixed stand
of white birch, spruce, and balsam. It lies about 7 feet above the present river level
and about 2 feet above the high-water mark.
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The land on the river terraces is not suited for organized agricultural
settlement, due to one or several of the following reasons (1) porous and droughty
nature of the deep sand (2) poor drainage and peaty nature of the sands receiving
seepage waters (3) dissected nature of, and erosion hazards on, the higher terraces
underlain by clay (4) small extent, and scattered distribution of the lower terraces
(5) their dissection by old channels and by streams descending from higher ground,

and the danger of spring inundation, (particularly along the Goose Rive r where ice
blocks are said to occur quite frequently) and (6) high acidity and general lack of
fertility which is common to all of the soils in this area. However, it is believed

that small-scale individual farms or garden lots, 1 to 5 acres in extent, could be
developed along scattered points on some of the lower river terraces.

The lowland between Terrington Basin and the North- West River was
investigated along the newly constructed road. This road has many exposed cuts,
and thus offered excellent opportunity for this study. The road runs along the foot
of the upland from the Salt- Wate r Pond to about Mile 13.2 where it turns eastward
to North- West River. Lying on somewhat higher ground than mo st of the lowland
in this vicinity the road crosses an area where one would expect to find the most
promising land for agricultural purposes.

From the Goose River crossing to Salt- Water Pond - - a distance of about
1 1/2 miles -- the road crosses an area of deep, coarse, dry sand with a very
sparse vegetation of relatively short black spruce trees and an undercover of
caribou moss. This area, which extends for a considerable distance On both sides
of the road, is too droughty for any agricultural use. From Salt- Water Pond to
about mile 13.2, the road runs along the foot of the mountain. It lies from 5 to
25 feet above the flat lowland which extends to the east and parallels the road at
from 10 to 100 yards. This somewhat higher ground on which the road is built
varies in width from 10 to about 200 yards, in most cases it is about 100 yards
wide. It is dissected by a large number of small streams and rivulets which flow
into the lowland and keep it saturated, and consequently the road crosses many small
ridges, most of which are only 100 to 200 yards wide. As a result of this condition
many different soils were observed along the road. The most common soils en-
countered were: - (1) Stony sandy till, with numerous stones and boulders on the
surface. The soil itself has a very strongly developed hardpan, varying from 12
to 36 inches in thickness, beginning 6 to 10 inches below the surface. (2) Stone-
,free sand, which may vary from 3 to 10 feet in thickne ss; also has a very strongly
developed hardpan, as above. These hardpans are impervious to roots and water
and according to the contractor, they were also an impediment to road construction.
(3) Shallow sandy soils 1 to 3 feet deep underlain by bluish gray clay and silt. Near
the stream courses in the troughs between the ridges, the sand has been eroded from
the surface and the raw bluish clay lies exposed. When wet, the clay become s very
plastic and sticky but when dry it become s very hard and brick-like. Some of these
knolls, on which the sand over the clay varies from 6 inches to about 2 feet, offer
the best 0ppoTtunities for agricultural development. This would require a certain
amount of mechanical mixing of sand and clay and protection from erosion on the
slopes. The largest individual areas that could thus be developed would not exceed
5 acres in extent and in most instances would be 1 and 2 acres in size.
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From about mile 13.2 the road turns easte rly and away from the mountain
to reach the crossing to North-West River. For about three miles it crosses parts
of the better drained lowland. The land consists of low-lying flats which are inter-
rupted by seve ral small ridges about 100 to 200 yards wide. On the ridges the soil
consists of sand underlain by clay at depths varying between 10 inches to 10 feet.
The greater depth of the sand is found on the crest of the ridges and diminishes on
the slopes. The vegetation on these ridges is fairly thick, consisting of black spruce
4 to 8 inches in diameter. The flat areas have a sparse vegetation of stunted spruce
with a thick (8 to 10 inches) undercover of sphagnum moss. The soil consists for
the most part of raw peat 15 inches to 3 feet in thickness which is underlain directly
by bluish clay or layers of silt and clay or by a layer of sand 4 to 12 inches thick

ove r the clay. Some small areas 100 to 200 yards wide we re encountered along
some of the water channels in which the peat was moderately well decomposed. This
material would offer a very good source of organic matter for topdressing of the
sandy soils in other areas. The clay underlying the peat on the flat lowland is very
impervious and quite hard when undisturbed. In a number of instances it was observed
that water, standing on the surface of the peat and water seeping out 0: the peat and
thin sandy layer under the peat in the profile holes, did not penetrate the clay for
more than 1/4 inch. At 1/2 inch to 1 inch depth the clay was quite dry and very hard.

The large flat lowland, between the mountain road and the Lake Melville
shore, consists largely of stunted black spruce over peat whkh is underlain by a thin
layer of sand and clay. Almost half of the area consists of open peat bogs. In many
of these open bogs the peat is floating and narrow ribbons or round potholes of open
water break the bog. Due to its flat relief and its low elevation above the lake level,
the bog, which is continuously fed by streams from the mountain, would present some
difficulties in any drainage undertaking. In a few places the open bogs extend to the
very edge of the lake without any perceptible indication of interference to natural
drainage.

SUMMARY

An investigation of the land adjacent to Goose Bay, Labrador, (see attached
map) was made in September, 1957. After a careful study of the aerial photographs,
all available means of transportation such as motor vehicles, river boats, planes,
and helicopters were used to reach representative areas. A considerable number of
foot traverses were also made through the forest and muskegs to examine soil profiles
and growing conditions.

This survey has, in a reconnaissance manner, touched all the most promising
areas from the standpoint of agricultural development. On the basis of this investigation,
it may be concluded that this area does not contain any sizeable tract of land which is
suitable for agricultural development for anyone or a number of the following reasons:
rough topography; stony nature of the soil; excessive acidity; low fertility; occurrence
of hardpan layers, as well as complex soil pattern, on the upland; extreme droughtiness
and unretentive nature of soil on the broader sand terraces; strongly dis sected condition
of the sands underlain by clay on high terraces and the definite erosion hazard if such
land is cleared of its protective covering of trees and undergrowth; extreme development

---- -- --- -- - - --
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of hardpan layers in the subsoil; the peaty nature of the depressional areas that

receive run-off and seepage from higher land; and an overall condition of great

acidity and low fertility.

It was observed that there exists individual scattered areas where small

fields, 1 to 5 acres in extent, could be cleared and used for agricultural purposes

with a fair degree of success. Such land would have to be managed judiciously.

It may require drainage, topdressing with organic materials, liming, and fertilization

before satisfactory crops can be produced. These areas lie scattered on some of

the lower river terraces and along the road from Goose River to North- West River.

It is believed that such local small-scale settlements, in conjunction with other

employment, are bound to take place eventually.

The authors believe that plans to promote the utilization of the forests in

this area should not include schemes for agricultural development or land settlement.

It would be more advisable to settle any employees brought into this area for that

purpose in the most convenient centers without any regard to agricultural production.
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