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INTRODUCTION

The effect which the variation in productive capacity of different soils has
on the suceess and prosperity of an agricultural community has long been
recognized. Problems of inereasing coneern arc soil deterioration, uneconomic
use of land and the need for soil eonservation practices.

In order to obtain, as rapidly as possible, information concerning the nature
~of the soils of Cumberland county, their inherent characteristics and the rela-
tionship of these eharacterisiics to crop production and land use, a soil survey
was started in 1938 and continued in 1840. The results of this survey are pre-
sented in this report and the accompanying map. The report and map are
designed to meet the needs of farmers, landowners, technical agricultural work-
ers and others who may be interested in some particular area of land or district.

The report consists, primarily, of detailed descripticns of cach soil mapped.
Each descriplion gives specific information by which the soil can be identified,
such as colour, depth, texture, and nature of the rock moaterial from whieh it has
been derived. Topography, drainage, and amount of stone are also discussed as
these factors are of practical significance in their cffcet upon the agricultural
use of the soll. The relationship between the soil and erop proeduction is also
dizscussed, to indicate the type of farming practised, and what fertilizers and
other z0il management methods are needed to obtain the best results. As forest
products are an important source of income to the farmers of the county, .
etnphasis has been placed upon the suitability of certain soils for forest rather
than for agricultural crops, For readers unfamilior with the area s general
description of the eounty iz given in the first part of the repori. The phyeio-
praphy, geology, regional drainage, climate and vegetation are discussed. A
discusaion of its history and population is also presented.

The soil map, which is an important feature of the report, shows the
approximate Jocation and extent of the different soils, In addition to the zoil
boundaries; roads, raiiroads, rivers, towns and most of the farm houses, which
may serve as points of location, are shown. Each soil has bicen given a geo-
graphic name by which it may be identified either on the map or in the report.

The section on land use and soil rating gives a tentative land use classifica-
tion and a comparison of the different soil types from the standpoint of their
guitahility for the main erops grown in the county.

Yor research workers and other technical men, detailed physical and
chemical data are given in the appendix. The interpretation of these data is
included in the general discussion of each soil type,

The information eontained in this report and map will enable the farmer to
compare his so0il management practices and the produetivity of hiz land with
those of other farmers on land classified the same as his own. Tt will assist in
the more widespread utilization of the information obtained from experimental
work which has been conducted, by indicating, with reasonable assurance, where
similar results can be expected. The information obtained in this survey should
also be a valuable guide for further research and investipation which might be
undertaken, in order to increase the productivity of the land, for the planning
of efficient and economic land use and study of many soil problems.
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SOIL SURVEY
of
'‘CUMBERLAND COUNTY, NOVA SCOTIA ,
by '

‘G. B. Warrgsme?!, R, E. Wiczruwp? anp G. R. Smrrad -

GENERAL DESCRIPTION OF THE AREA
Location and Extent

Cumberland county, Nova Scotia, covers an area of approximately 1,683
square miles or 1,077,120 acres. It occupies the northwestern part of the prov-
inee, lying hetween 63°10° and 65°00" west longitude, and beiween 45°15" and
46°00' north latitude.

Roughly triangular in shape, Cumberland county has approximately 160
mileg of coast line. The ecoast line forms part of the northern boundary in the
Northumberland Strait area, part of the southcrn boundary, along the Minas
Basin and Minas Channel, and the western boundary, along the Chignecto Bay.
The provincial boundary between Nova Scotia and New Brunswick, which
-extends across the Isthmus of Chignecto, also forms part of the county’s northern
boundary. In the east and for about 36 miles along the southern boundary
Cumberland and Colchester counties meet. :

Physiography and Geology

Cumberland county is characterized by three physicgraphic divisions: the
range of uplands known as the Cobequid Mountains; the lowlands surrounding
_ the Cobequid range, which to the north and west of the range are known as the
Cumberland plain, and to the south forms part of the Minas Basin lowlands;
and the tidal flats or salt marsh oceurring around the coast and in river estuaries.

The Cobeguid Mountains comprise a long, narrow range of highland, 8 or
10 miles wide, stretching for approximately 80 miles across the southern part
of the county, from the head of the Bay of Fundy, in the west, to Folleigh or
Folly in the east. This renge, 2 remnant of the Atlantic upland, when viewed
from the surrounding lowlands appears to be mountainous having bold steep
sided flanks and & rugged uneven top. The ruggedness of the Cobequids is more
apparent than real. . While the flanks are fairly steep and in places precipitous
the summits of the hills, which range from 850 to 1,000 feet in height are broad
and rounded, forming a gently rolling surface of a more or less narrow dissected
- plateau. The highest peak in the county is Sugar Loaf Mountain, 1,020 feet
high. The Cobequid range is composed mainly of crystalline rocks—granite,
syenite, felsite and diorite—which are more resistant to weathering processes
than are the softer rocks of the surrounding lowlands. The north and south
flanks of this upland range are broken by numerous steep-sided ravines and
passes. Two of the largest and mdst important of these passes are Folly Pass
near Wentworth, and Halfway Lake or Parrshoro Pass, north of the town of
Parrsboro. S

1 furveyor in charge, Baiperimenta] Faims Service, Dominion Department of Agriculture.
2 Assistant chemist (Soil Survey), Nova Seotiz Department of Agrieulfure.
8 Provincial chemist, Nova Seotia Department of Agrieulture.
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These passes are two of the outstanding physiographic features of the county.
Parrsboro Pass is much larger than Folly Pass, being deeper and wider. While
the original floors and sides of both passes are now covered by & heavy mantle
of glacial drift in the form of kames and outwash gravels, it is interesting to
note their floors are as wide at the summit as at both ends.? As a result of the
blocking of the ¥olly gap by these thick masses of glacial gravels the floor of
this pass, at its highest point, is occupied by a lake, some 200 acres in exteni.l

Except for the two passes or valleys, which are covered by a deep surface
mantle of water-deposited sands and gravels, the Cobequid Mountain area is
covered by a relatively shallow deposit of glaeial till or broken down rock
material which is the product of the grinding ‘and transporting action of ice.
The till is usually stony throughout with many boulders over the surface and
Jrequent rock outerops. Since the till has not, as a rule, been moved very far
from its source of origin the influence of the underlying rocks is often so marked
ag to suggest residual material rather than glacial till, Material such as this,
which has heen but feehly glaciated might well be classed “Glacio-residual”.

The lowlands of Cumberland county occupy approximately 75 per cent
of the total area. The topography of the Cumberland plain section is undulating
to gently rolling, with an average elevation of about 200 feet. It iz not however
one uniform plain. Beeause of differential erosion of the original rock and to
some extent the disturbances due to upliit, particularly in the area bordering
the Cobequids, there is a noticeable variation in form and height. A close
examination of the relief shows the area to consist of several broad valleys or
depressions resembling what might be termed local plains, which are separated
by long, flattened ridges. Towards the Northumhberland Strait and Cumberland
Basin the topography is fairly smooth, the ridges are lower and usually broader,
with more gentle slopes than is the -casc eloser to the Cobequids. Here the
ridges are much higher, have steeper slopes and fairly narrow tops giving to this
area a fow hill type of topography. Some of the ridges are: Springhill, 810 feet
and the Salem hills, 390 to 450 feet. The theory has heen advanced that these
ridges may have been the sites of local ice sheets during the Pleistocene period.2

The rock formations underlying and tesponsible for the formation of the
lowland area are sedimenlary, consisting of soft reddish sandstones and shales
of the Permo-Carboniferdus period, oceurring mainly along the shores of the
Northumherland Strait and Cumberland Basin; and the numerous sandstone,
shale, conglomerate, limestone and gypsum . beds of the Carboniferous periods
which underlie the greater part of the area, These rocks are not all equally
resistant to weathering, those of the Permo-Carboniferous and the rocks of the
Upper and Lower Carboniferous periods are relatively soft and more easily
eroded than the stronger millstone grit sandstone and its interbedded con-
glomerates of the middle Carboniferous. The core of many of the more
prominent ridges is formed from the millstone grit sandstones, and as a general
rule, has an east-west trend, corresponding to the trend or strike of the
underlying strata.

In the southeastern corner of the county, between the Cobequid Mountaing
and Minas Basin, lies a narrow belt of lowland extending from Harrington
River, where it forms part of the Minas Basin lowlands, to the vicinity of
Parrsboro where it merges with the Cumberiand plain. The topography is
rolling to hilly, consisting of strongly rolling slopes abutting the southern border
of the Cobequids, and a geries of fairly steep sided ridges or low hills along the
Minas Begsin shore. A level, gravelly outwash plain extends intermittently
through the centre of the area.

Part of this section has been developed on Triassic sandstones and shales
which occur now only as small patches along the shore. Sandstones and shales,
presumably of the Lower Carboniferous period, also form part of the rock
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formations underlying this area. Some of the latter rocks have a close
resemblance to similar rocks of the Devonian pertod.

The surface manfle covering the lowland areas is relatively thin, although
on the whole thicker than is general for the Cobegquid Mountain area. It
congists of ground moraine till, some small aress of terminal maoraine till, kame,
- esker and other outwash deposits, and recent stream alluvium. The glacial till
ranges in texture from stony or sandy till to a fairly heavy elay, and in varying
degree reflects the influence of the local bedrock. For instance, in the Amherst-
Tidnish area the red colour of the Permo-Carboniferous rocks has been imparted
to the soil mags. Whereag in the Port Greville-Kirkhill-Moose River region the
relationship of the tili to the bedrock is such as to suggest a glacio-residual soil.
The tiil in the Joggins area exhibits some interesting features, such as, two dis-
tinct tille which are different in eolour, one being grey-brown and the other
brownish-red depending upon the kind of rock material associated with it.
Boulders of coarse grained, igneous rocks resembling granodiorite or diorite were
found embedded in the t1ll. Several erratics of coarse grained, granitic rocks
and some crystalline limestone have also been noted on the surface in this area.
These features would suggest that the till has been partly influenced by rock
material foreign to the region and that it may have been transported some
considerable distance. Carbonaceous material or coal is frequently found in the
lower subsoil and parent maoterial of many of the soils. It occurs as a thin
film on the face of the soil aggregates or as small particles ranging in size from
a pin-head to & grain of wheat.

The terminal moraine deposits are not very prominent and oceupy but a
comparatively small area. The till is usually stony and porous, the stone
eonsisbing in o large measure of the lecal rock material. Even the water-laid
deposits such as the kames, eskers and outwash gravels are peorly sorted. The
materials composing them also are largely of local origin. This is very plainly
geen in one of the remarkable topographical features of the county, namely,
the gravel ridge or more correctly, the series of gravel ridges along the River
Hebert, known as the “Boar’s Back”. The material forming these ridges ranges
from some fairly fine textured, compact material resembling boulder clay to |
very coarse cobbles and boulders, practically all of which is of local Carbonif-
erous sandstone origin, with a small admixture of rock material from other
sources, such as the Cobequid Mountains, ‘

Along many of the larger water courses alluvial deposits or “Intervales”
oeeur. They are the result of seasonal floods or freshets which transport large
volumes of sediment depositing it along the stream and river beds.

One of the most important of the physiographic divisions in the county, is
the salt marsh or marine deposits. These marine deposits are found in the
estuaries of some of the larger rivers and arcund the coast, particularly at the
head of Cumberland Basin. Their development is due, in the Cumberland
Basin atrea, to the extraordinary tides of the Bay of Fundy which carry in
large volumes of sediment. This sediment was derived, mainly, from the dis-
integration of the Carboniferous and Triassic roeks of the surrounding uplands
and underlying the Bay of Fundy region. In the Northumberland Strait sector
the marsh lands are due to the wear and wastage of the adjacent land surface
and rock formations which material has been transported mainly by rivers.
Tidal action in this region is not so strong as in the Bay of Fundy. The
relationship between geological formations and the soils of the county will
be shown more fully in the discussion of the individual soils which follow later
“in the report.

Drainage

A Ifa.irly comprehensive network of rivers, streams and lakes has provided
reasonably geod external drainage facilities throughout the county. The general
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pattern of the drainage system shows a rough parallelism in the distribution of
the larger rivers over the county. This has been influenced by the character
of the topography and to some extent by the underlying rock strata. Owing
to the nature of the topography the larger rivers How either direclly north or
directly south. Those flowing north empty into the Northumberland Strait or
into the Cumberland Basin, while the rivers flowing south have their outletz in
the Minas Basin and Minas Channel. '

Practically all the larger rivers of the county and most of the smaller ones
draining the Cumberland Plain are tidal rivers. The effeets of the tides carry
as far as 5 to 10 miles up stream in the case of the four largest rivers but
not extending much beyond the estuaries of the smaller rivers and those flowing
into the Minas outlet.

The four largest rivers in the county flow northward across the Cumberland
plain, and are the Maccan, Hebert, Wallace and Philip rivers. All have their
headwaters in the Cobequid Mountains, some 10 to 30 miles south of their
outlets, The drainage bagin of the Maccan River, which is the largest of
all, also includes the high ground around Springhill and ILeicester. Amnother
interesting feature of the Maccan River, cspecially at the spring tides, is the
tidal “hore”,

Owing to the ecomparatively smooth gradient across the Cumberland Plain
practically all of the rivers and streams draining this area are relatively shallow
and sluggish, except at the time of the spring freshets, and during seasonal
floods following heavy rains. At sueh times they become rapid flowing and
carry large quantities of sediment which when deposited along the streams
and rivers goes to form the alluvizl flats so important in the agriculture of
the county.

The rivers Sowing into the Minas Basin and Minas Channel traversze more
tagged topography where the gradients are steeper and the distance from their
headwaters fo their outlets is shorter. Consequently they are faster flowing
and have little or no alluvial sediments, along their beds. While there are
numerous lakes throughout the county, espeecially in the Cobequid Mountain
. area, they do not contribute in any large measure to the general drainage of
the county. Exeeption may be made perhaps to the two largest lakes, namely,
Halfway Lake, which is associated with the Hebert and Maccarn river systems,
and Folly Lake af the headwaters of the Wallace River.

The natural drainage conditions of the soils of the county are largely
influenced by three local factors; topography, depth to bedrock and texture of
the parent material. Soils situated on undulating to roilling topography,
particularly in the southern section of the county, are, as a rule, well drained.
In some cases drainage may be excessive. However where clay till is present
drainage, even on rolling topography, may be restricted. While surface
drainage may be adequate the compacted elay subgoils tend to restrict the
downward movement of water causing lateral seepage and temporary poor
internal drainage conditions. Soils developed over the lighter textured parent
meaterial, evenr on the smoother topography in the northern part of the county,
are usually well drained. Frequently however drainage conditions on the flatter
Iand tend to be imperfect to poor, especially where the underlying $ill consists
of compacted clay.

In some sections of the county where the bedrock lies close to the surface
drainage conditions are often unsatisfaétory. The bedrock influences internal
drainage in much the same manner as the compacted clay till. Tt often restricts
the downward movement causing seepage places and a springy condition of
the soil.

Numerous swamps, muck and peat deposits cccur on the flat topography
and in many of the depressions associated with the rolling topography, where
there are apparently no free drainage outlets.
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Climate

The climate of Cumberland county is humid-temperate, with short cool
summers and long moderately cold winters, Extremes in temperature seldom
oceur. The highest and lowest monthly means recorded (Table 2) for the area
are 84+5°F, al Springhill and —16-4°F, at Nappan. Even on the hottest days
of summer the temperature invariably drops towards evening so that the nights
as a rule are cool. Wind movement is moderate, gales sometimes oceur but the
average wind velocity is dround 6 m.p.h. in summer and 10 m.p.h. in winter.
The prevailing winds are westerly and northwesterly in the winter months
and scuth to southwesterly during the summer months,

The oecurrence in some years of cold water currents and floating ice late
in the spring, in the Northumberland Strait, particularly, tends to make the
seasons later in the adjacent areas than the mean monthly temperaturcs would
indicate.

Humidity is relatively high with an abundance of moisture most of the
time, the climate generally being largely influenced by the precipitation. Fogs
are not uncommen around the coast in the spring and autumn. They are more
prevalent over the southwestern area, bordering the Minas Channel coast.

Tables 1 to 3 give the meteorolagical data for three stations in the area
surveyed, namely, Nappan, Springhill and Parrsboro, and ome station just
outside the area, at Sackville, New Brunswick. These data were compiled and
supplied by the Dominion Meteorologieal Branch,

TABLE 1.—PRECIPITATION DATA

Sackville, N.B. Nappan, N.5. Springhill, N.8. Parrsbore, N.S.
Month Total Total Total Total
Precipi- | Snowfoll | Precipi- | Bnowiall | Precipi- | Snowlall | Precipi- | Snowfall
tation tation tation tation

inches inches inches inches inches inches inches inches
December......., 3-53 15-0 3-90 17-8 3-78 15-4 3-75 14-5
January........... 2-66 143 3-32 18-9 3.65 14-9 3-92 16-2
February......... 2-57 20-2 2-74 17-9 2-30 14-1 .98 17+4
Winter........ 8.66 495 9-96 52-8 9.73 444 10-85 48.1
Merch 2-36 13-2 3.20 9.8 3.55 11-8
April 2.43 B4 2:89% 60 313 4.5
May 3-12 | Trace 2-71 0-2 251 0-1
Spring 7-91 19-8 3-80 160 g-19 16-3
June. . 336 [.00enrins 270 {........ ST
Juiy... .. 2258 | ...l 266 1. ..., T8 |l
August. . .onii, 262 Jiiiniiiinn 4-23 0. 00000 386 ..........
Summer...... 20 i N RN 890 L IF: I 989 . ...
RBeptember........ 305 Trace I8 L., 388 [.......... 323 1.,
October.......... 3-81 0.1 305 [ Trace 4:11 Q-1 4.11 0-3
November........ 4-37 56 3-59 3-6 3-74 6-5 3-88 4-0
Auntumn, . ..., 12-23 57 1¢-72 56 11-73 66 11-22 4-3
Year..... 39-96 74.8 38-36 i 39-75 67-0 40-75 68-7

Unfortunately there are no records available for the Cobequid Mountain
area go that it is not possible to compare the local conditions of the lowland
areas with those of the upland area. While the records at Springhill give some
indication of the effects of elevation and locatipn on local climate it is interesting
to note that the variations generally are progressive from north (Nappan)
to south {Parrshoro).

50219—3
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TABLE 2—~TEMPERATURE DATA
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The mean annual precipitation for the county, as indicated by the records
of the three stations, is around 39-4 inches, of which approximately 7 inches
is supplied in the form of snowfall. It is fairly cvenly distributed throughout
the year, the average monthly total precipitation is about 3.3 inches, ranging -
from 2-5 inches in May to 4-1 inches in Oectober; the autumn months having
the highest amount of precipitation, about 11 inches, which is mainly rainfall.

During the winter months snowfall is responsible for about 50 per cent of
the total precipitation. The average snowfall for the three months, December
to February, is 48-7 inches. Variations in the distribution of the precipitation
over the area surveyed are relatively small as shown in Table 1. The highest
annual amount is recorded at Parreboro, 40-7 inches. This may be explained
by the fact that Parrsboro is situated in a fairly narrow belt of lowland between
the Cobequid Mountaing and Minas Basin where the increased preecipitation is
probably due to condensation of the warm, moist air off the Bay of Fundy
meeting the cooler air eurrents off the Cobequide. But it should be noted that
the wettest month has been recorded in August at Springhill, with a rainfall of
4-% inches. Tt will also be seen that while Springhill is situated at an elevation
of 600 feet and at about the centre of the county, it has a lower annual
srowfall, 67-0 inches, than has Nappan, which is situated near the head of
‘Cumberland Basin at an altitude of 100 feet. Here the snowfall is about
77 inches,

In Teable 2 the daily, monthly, seasonal and vearly temperature records
are given. These date show the mean annual temperature to be about 41°F.
Although there is a fairly wide seagonal range in temperature from 1%-4°F.
during the winter months to 61-4°F. for the summer months extreme tempera-
tures are seldom severs. The highest and lowest are 84-5°F. in July and
~16+4°T. in January.

The smill variations in temperature at the three stations, as shewn by
the yearly menns of 41-4°F, at Nappan, 41-0°F. at Springhill, and 40-3°¥. at
Parrshoro would indicate a fairly uniform temperature for the county, but
rapid fluctuations of 25 to 30 degrees within 24 or 48 hours do occur.

. Various factors will tend to modify the length of actual growing season
in an area. One of these factors is the length of the frost-free period, which as
shown in Table 3 varies for the different sections of the county. Springhill
has the longest average frost-free period, 140 days and Parrsboro the shortest,
109 days. It will be noted that while the frost-free peried at Nappan is only

TABLE 3.—FROST DATA

Lato Frost Early Frost Number of Days
Station D >
&y ay Iree
Month | Day of Month | Dny of I'rost ;

Year Year Period

Nappan, N.S.— Average |May 28 148 [Sept. 21 264 116 |Average
1013-1940. ... ......... Earliest |May 8 128 |Aung. 23 240 88 |Shortest

- Latest  |June 21 172 10et. 17 200 162 |Longest
Springhill, N.5.— Averaga |May 21 141 |Oect, 5 281 140 [Average
1918-1929. . .. vurreres Earliest (May 10 130 |Sept. 21 264 114 (Bhortest
Latest Moy 30 150 |Oet. 3t 304 174 |Longest

Parrshoro, N.8.— . |Average (June ] 153 |Sept. 19 262 109 |Avernge
18971040 .. ...l Earliest [May 13 133 (Aug. a 214 42 |Shortest

' Latest  |June 31 172 [Oect. 21 204 161 |Longest
Backyille, N.B.— Average [May - 18 138 Ot 3| 25| 137 [Averege |
1034-1940, .. .. ... ... Earliest |May 8 126 |Sept. 24 267 118 |Shortest

’ Latest [May T2 149 [Oct. 7 280 154 |Longest

" 5021033
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7 days longer than at Parrsboro it is considerably shorter than at Sackville,
New Brunswick, where it is 137 days.
The data of the lafest spring frost and the earliest fall frost recorded

- are, June 21 at Nappan and August 2 at Parrsboro, respectively.

Vegdetation

It is well recognized that climate is the prinelpal agent responsible for the
type-of natural vegetation dominant in a given region. The elimate of Cumber-
land county, and of Nova Scotia generally, favours a forest type of vegetation,
partieularly conifers.

Owing io the unregulated activities of man there s very little, if any,
of the original tree growth standing. The indiscriminate clearing of the land
by the early settlers and the exploitation of the forest by the lumbering industry
have destroyed the virgin forest so that the present stands consist of second
growth and younger aged trees.

Approximately 70 to 75 per cent of the county iz still covered by natural
vegetation which can he roughly divided into five classes:—mixed conifer—
hardwood association, about 40 per cent; couifer around !0 per cent; pure
hardwoods about 3 per cent; barrens or burned over areas approximately 20
per cent; 10 and trecless bogs and swamps, of which there are about 5,000 acres, 11

The local distribution of individual species and combinations of species is
largely influenced by the loeal geologieal formations; drainage conditions; the
goil, its texture and depth; and by the activities of man.

While it was noted that certain species of trees are more or less prevalent
on certain types of =oil and in certain areas, it would be diffieult to assign any
definite species or species combimation boundaries. It was noted that as a rule
the more luxuriant stands of hardwoods were most frequently found on the
well drained soils associated with the igneous rocks of the Cobequid Mountain
area, Further observations indicated that the hardwoods were more prevalent
on the northern slopes where the soils are gravely and fairly deep. They
form a large propartion of the mixed woods of the lower slopes. These mixed
wood associations usually consist of yellow birch, red spruce, hard or sugar
maple, hemlock, wire birch, also some balsam fir and red maple. Higher up
the s'lopes the hardwoods predominate, in some cases forming comparatively
pure stands of yellow birch, sugar maple and beech. In the narrow valleys,
depressions and basing the conifers predominate.

(On the southern slope, where the soils tend to be shallower, the mixed
associations are similar to those on the morth side in the species compriging
them but the conifers appear to predominate, especially in the wider valleys.
On the crests of the lower ridges, especially on the deeper, porous soils the
hardwood are dominant. At the western end of the Cobequids, north of
Advocate, red spruce is the dominant species.

On the well drained soils associated with the Carboniferous sandstones and
shales, of the lowland area, the forest growth is mainly coniferous, While
there are some small blocks of almost pure hardwood stands and some fairly
large areas of mixed woods, red spruce, hemlock and some larch predominate,
particularly where dranage tends to be imperfect. Stands of red pine and
jack pine are found on the more gravelly and porous soils of the outwash
terraces or associated with the coarser eonglomerate roeks.

Where the soils are poorly drained, black spruce, tamarack or larch and
white birch are the dominant species although some red spruce, also some
red maple have been found in such places. In the lowland section north of the
Cobequids there are some extensive tracts of more or less barrens. These
barrens are largely the results of large forest fires which have apparently not
only burned deeply info the soil, destroying all the original organic matter,
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and sterilizing the soil but have also practically denuded these burned areas of
seed trees, hence the slow regeneration and barrens condition. Unfavourable
goil conditions, such as very poor drainage, or on the other hand excessive
drainage may result in barrens.

The two largest arens of barrens ocecur in the western and central sections
of the county. One extends in a northessterly direction from Harrison Settle-
ment to the Springhill-Black River area and the second runs from the vieinity
of Oxford, in a southwesterly direction to Greenville. There are a number of
smaller areas around Jogging, north of Warren and in the Leicester-Shinimicas
area,

These barrens, on the well drained, sandy soils, are mainly covered with a .
scattered and scrubby growth of white birch, aspen, wire birch and some jack
pine, with a ground cover of blueberries, sweet-fern, bracken fern, sheep laurel,
labrador tea, and haircap moss. On the heavy clay soils where drainage con-
ditions are unfavourable, such as around Joggins, the old fire barrens are
populated by poplar, alder, paper birch, red maple with some red spruce and fir.

The length of time required before the barrens become productive forest
areas again will depend upon the severity of the burning, whether all geed trees
in the area have been destroyed and upon the soil conditions.

Througheut the area there are a number of treeless and near treeless bogs
and swamps. The natural vegetation of these areas is principally sphagnum
mosses, carex, labrador tea, pitcher plant, and rhodora. Occasionally some

stunted black spruce, tamarack and white birch may occur in small numbers.
While the climax vegetation for the county as 8 whole iz forest there is one
important exception, namely the salt marsh or dykeland areas. Here the
natural vegetation is grass. The most common species of natural grass on the
marsh areas is Spartina stricte or Alterni flera, commonly known as “‘broad-
leaf”. Other natural species are Spartina juncen (fox grass), and Juncus gerardi
(black grass). When drained and brought under cultivation these natural
grasses are replaced by what is known as English hay, namely, timothy, alsike
and red clover.

The type of vegetative cover oceupying an arcs is-often used as an indicator
of the kind of soil that may be found in such areas. This may be of value in
regions where the forest is composed of virgin stands, but in an area such as
Cumberland county, where extensive lumbering operations, long-time agricul-
tural settlement and forest fires have all taken their toll through severe culling
or eomplete destruction, too much emphasis on vegetative covering as a guide
to soil conditions may prove very misleading, This is well illustrated by con-
ditions ohserved in many sbhandoned agricultural or cleared areas that are now
reverting to forest growth. It was noted for instance, in an area south of
Williamsdale, that an area of open fields (old pasture area) was surrounded by -
‘a young or second growth of sugar maple, beech and yellow birch which was
itself surrounded by a dense growth of red spruce and other conifers. Whereas
in some other areas of abandoned clearings white spruce was the dominant
growth and in other places alder and even lareh were rapidly invading these
former grasslands, even though the natural drainage was well established.

History and Population

Cumberland county is one of the leading agricultural and lumbering coun-
ties in the Province of Nova Scotia. It has varied natural resources with which
to encourage settlement; fisheries, forest, mineral and a relatively large area
of potential agricultural land. Like most counties in the Province it has
experienced fluctuating periods of prosperity and depression which have heen
influenced by the historieal background and economic trends.
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The county eapital, Amherst, has & population of about 8,500 people. Tt
ig situated in one of the best agricultural districts of the Provinee, and is located
on the headwaters of the Bay of Fundy about 5 miles from the provincial
boundary. Amherst is on the main line of the Canadian National Railway;
it is also the focal point where provineial highways Nos. 2, 4 and 6 meet to
join the inter-provineial highway running to New Brunswick.

Two other important centres in the county are Springhill, a coal mining
town of about 7,000 population, and Oxford, with a population of around 1,300.
Oxford is one of the main centres of the important lumbering industry in the
county.

The earliest white settlers were I'rench adventurers and pioneers. In 1605,
and later, they followed the French fishermen and traders who for some years
previous had been familiar with the shores of Nova Scotia. The first organized
white settlement in what is now Cumberland county was established at Beau
Basin in the vear 1696.

By the year 1746 many French {amilies were established in the Beau Basin
district, the total white population of all Acadia, at that time, numbered about
10,000 people. The population continued to be largely French until 1755 when
the historic expulsion of the Acadians took place. For the next five or six
vears (1755-1760) the territory was practically without a white population
except for the British garrisons at Forts Cumberland and Lawrence, Ahout
the vear 1760 civil settlement of the counbty was renewed by the arrival of
colonists from the New England States, to settle in the Chigneeto Isthmus area.

In the year 1759 the township of Cumberland was formed, and by 1763
the Chignecto settlements consisted of three townships, Aimherst, Cumberland
and Sackville. Census figures for 1763 show 35 families at Fort Lawrence and
30 families at Fort Cumberland, with a total white population in the whole
Province of 13,000 people. Settlements were established at Pugwash, Wallace
and Fox Harbour in 1812, and the settlement of Parrshoro, which formerly
formed part of King’s county, was added to Cumberland county in 1840. The
Parrsboro or Partridge Island setilement, as it was then called, was established
in 1775. Parrshoro, even in those early days, was an important settlement as
it was situated on the only road between Fort Cumberland and Halifax; it was
also the northern terminus for the ferry across the Bay of Fundy to Windsor,
Hants county, opened 1776. New England emigrants made up about two-
thirds of the population by 1775. Settlement was slow, land speculation by
favoured parties had been a damper on progress. With the improvement of
settlement and land tenure laws emigration from the New England Colonies
and the British Isles inereased. The influx of United Empire Loyalists gave
a marked impetus to settlement. By the year 1871 the population of the county
had increased to 23,818, The numbers increased steadily until 1921 when there
were 41,191 persons in the county. During the past twenty years the population
has shown some fluctuation, decreasing between 1921 and 1931, due largely 4o
the migration of voung people, after World War T to the industrial centres of
Central Canada and the United States. The depression of the 1930’s .and the
resulting lack of industrial employment caused the rate of migration to slacken
and the last ten vears has scen a tendency for the population to increase, as
shown by the 1941 censug of 38,872,

The early settlers were located along the shores and river estuaries where
the relatively large arveas of level, trecless alluvial soils occurred and beeause
the waterways offered the only mesns of transportation and communication.
There were no carriage roads in the eounty until late in the 18th century.

Very little attempt was made at clearing and farming the forested, interior
upland. Fishing and a sel-sufficient type of farming was the source of liveli-
hood of the early French settlers, and surplus products were traded to the
garrisons at the forts, Although the accessibility of the alluvial flats made the
establishing of farmsteads easier than if the ploneers had been compelled
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to clear the forest land, life was hard, the standards of living, until after the
Revolution at least, were precarious and low. It was not until after the
re-settlement by British stock from New England and the British Isles that
muech progress was made in the development of the county, While the cultiva-
tion of the land formed an essential background for such a development the
fishery and forest resources wére developed miore rapidly than the agricultural
resources. Even to-day agriculture in many sections of the county is only a
part-time oecupation. '

TABLE 4.—POPTULATION DATA FOR CUMBERLAND COUNTY({Y)

— 1871 1881 1891 1901 191t 1621 1931 1941
Total Populetion.................. 23,508 | 27,368 | 34,529 | 36,168 | 40,543 | 41,191 | 36,366 | 38,872
Urban Population.............c.... coesne.d 2,274 ) 10,503 | 12,846 | 18,834 | 21,561 | 17,857 | 10,044
Rural Population.................. 23,518 | 25,004 | 24,026 | 23,322.] 21,609 | 19,6230 | 18,500 | 18,028
Population on Farms(®)...........|..... [ IUUURU UUURUU VRPN S R AT 12,150 |....00..
Percent of Rural Population (™). ...[. ... | ..o oo oo 1T S S
Number of Farms (2)...........:. 3,223 | 3,804 4,248 2,820 3,784 3,339 | 2,808 2,598

(*)Dominion of Canada Censua 1041,
(?) Includes lots under 5 acres.
{*) Data not available except for 1931.

The forests of Cumberland eounty have contributed in a large measure to
its development and wealth. The first important wse of the forest resources
was In connection with supplies for thé navies of France and Britain and later
for shipbuilding generally—first, materials for British shipyards and then for
the growing new industry in Nova Scotia; Nappan and Parrsborc were two
important shipbuilding centres in the county arcund 1850, By the year 1871
the supplying of shipbuilding material had given place o the produetion of
- boards, deals and logs for the wider lumbering trade. Many millions of board
feet of lumber have been taken from the foreste of the county. With the
unrestrieted exploitations of the virgin forest the stands of white and red
spruce, red pine, yellow birch and maple have been depleted in many sections,
Tir and spruce have taken their place and the forest products in many of these
areas consist of pit props and pulpwood. Wkhere a reasonable system of manage-
ment was ohserved the forest remains a source of potential wealth, -

Amoeng its mineral resources Cumberland county has counted iron, copper
and coal. Copper was mined by the Acadians, the largest deposits were mined
at Cape D'or. The outstanding mineral resource has been coal. This was first
noted in the county in 1764 but the first mention of mining it was in 1866
in the Joggins arca, Two years later $1,438 was invested in exploring coal
deposits at Springhill. Both of thesc arcas have been important factors in the
economic development of the county and are still in production. Other eoal
mines were located at River Hebert and Maccan.

The guarrying of building stone and millstone, was for many vears a
thriving industry. This industry was operating as early as 1776 and the quarries
at Wallace still provide occasional employment to a limited pumber of men.

In the Malagash Peninsvlar area, salt in the form of rock salt and in
solution, has been mined for a good many years. About the middle of the
19th century Amherst, the county town, and Oxford began to develop as indus-
trial .and manufacturing centres. Lumber mills, foundries, engineering works,
car shops, and boot and shoe factory are among the major industries that werc
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located in Amberst. At Oxford are a foundry, furniture factory and a woollen
mill, the latter having been in operation since 1867,

Transportation facilities over most of the county are fairly good; with
the exception of the extreme western section and in the Cobequid Mountain
region there is & network of well kept roads, many miles of which are hard-
surfaced. Most of the main agricultural section is within 10 1o 20 miles of a
shipping point, either on the main line of the Canadian National Railroad,
which was first laid down as the Intercolonial Raiiroad about 1868, or on a
branch line running from Oxford Junction, through Oxford and Wallace to
" Pietou in Pictou county. In 1873 the building of a company railroad was
started, by the mining cempany, from Springhill to Parrsboroe to facilitate the
export of coal by water. Harbours are maintained at Pugwash, Sand River,
Advocate and Parrsboro providing the lumber industry with excellent water
transportation facilities. A company dock at Malagash iz maintained by the
salt mining company.

Agriculture

Agriculture in Cumberland county is diversified, varying in character from
& part-time lumbering-farming type to those farms speeializing in the production
of flutd milk. Tt is on the whole based on a mixed-farming type of business.
The average size of farm is about 153 ascres with approximately 42 acres or
28 per cent of improved land, 85 acres or 62 per cent in woodland and around
19 acres in rough pasturet, Table 8 gives the acreage and condition of the
land in the county in 1931, and shows the acreage under all field crops on 2,806
farms to be 79,983 acres. The 1941 census figures show a decrease in bhoth the
number of farms, 2,596, and the acres under all field crops, 75,706.

The early history of agriculture in.the county shows that up to the year
17565 it was centred mainly around the marshlands. It was of a primitive
subgistence type concerned chiefly with the growing of such crops as wheat,
rye, beans, pumpkins and potatocs for home consumption,

The outstanding contribution of the Acadian settlers to the agrieultural
development of the county was the reclamation of marshland and the legacy
of the knowledge of dyke building, and repairing, and marghland management.

With the re-settlement of the ares by the New ¥ngland and British
colonists, after 1760, more attention was given to the clearing and farming of the
forested uplands. This was probably due to the natural tendency of the
gettlers to follow the practices common to the territories from which they
emigrated, and in part, to the fact the marshlands were in disrepair due to
damage by severe storms in 1759 also to the new settlers’ lack of knowledge
and skill in repairing and building the dykes; a task that was not accomplished
until after the return of some of the Acadians around 1761,

During the next sixty years farming was of a subsistence type providing
food for the farm family and seasonal occupation in the slack periods of fishing
and lumbering. The acreage under cultivation was small; figures for 1762 give
the total acreage for the Province as around 14,000 acres, It was not unti]
about 1818-1820 that much improvement in farm practices ceceurred. About
this time agricultural societies were formed; Cumberland Agricultural Society
1818 and Parrsboro Farming Society, 1819, bheing among the firgl.® With
the forming of agricultural societies new methods and farm practices were
introduced. It is recorded that® summerfallowing wss coming into general
practice in 1819, that the iron and double rould board ploughs were intro-
duced in 1821, and that the practice of liming the soil was being followed on
some of the more progressive farms. Ploughing matches were first held in the
county in 1819 and 1820 ab Ainherst, River Phillip and Remsheg or Wallace

1 Dominien Census 1831,
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as it is now called. The writings of “Agricola”, about this time, also had a
marked influence on the trend in agriculturel development. A period of rapid
improvement in agriculture set in and the years 1820-1845 marked one of the
most prosperous periods in the county’s agricultural history.

The opeming of markets in the United States about the middle of the
19th century, in large part due to the heavy demands for supplies for the Union
forces during the Civil War; the development of industry and commerce in the
county and the building of the railroad all stimulated the agriecultural industry.
Throughout the early years the type of farming had been basically mixed-
farming assoctated with the production of fat eattle, except in the Amherst
marghland area where hay production was practically the sole source of Tevenue.
About the end of the 19th century the trend was towards dairying, This was
due, in part, to the increased demand for dairy products by the growing urban
popllation and to the cotnpetition of the more cheaply produced westerny beef
cattle.

Within the last 20 years the wheat acreage has decreased rapidly while the
acreage of oats and barley has inereased. The main cereal crop grown to-day
is pats. The average yield for the county is 32-3 bushels per acre, while yields
of 73 bushels have been obtained on some upland socils and as high as 100
bushels on the dykeland soils. 1t is interesting to mote that in 1820 yields of
73 bushels of ocats and 45 to 60 bushels of wheat per acre were obtained.®
Tables 5 and 6 give the acreage devoted to the principal crops grown in the
county, over a period of years and the average yields in 1931.

The acreage of hay has always exceeded that of any other crop; until com-
paratively recent vears the dykelands of the Amherst region were used almost
solely for the production of hay.

With the replacement of horses by the automobile, truck and tractor, the
market for hay has been greatly reduced which necessitated a readjustment
in the utilization of the marsh area. An increasing acreage of the dykelands
1s used for the production of grain and roots, as well as hay.  Unfortunately
- 8 considerable acreage has been neglected and is reverting to the original
marsh vegetation, largely Broad Leaf.

A ‘considerable acreage in the county, 53,885 acres, of the cleared land is
under natural grasses which are either cut for hay or used as permanent pastures.
As a rule the quality of the herbage is only mediocre, and the yields and carry-
ing capacity are low.

Buckwheat is grown in some gections for livestock feed, domestic use and
in some cages as & green manuring crop. Potatoes, strawberries and vegetables
are profitable side-lines in some areas. The market for these crops is largely
the local urban centres such as Amherst and Springhill.

Table 7 gives the livestock population of the county, from 1871 to 1941,
as reported by the Dominton Census. Although there has been a definite
increase in the number of dairy eattle, the Dominion Census reports 11,132
milch cows and heifers over 2 years old, the beef breeds of cattle continue to
provide a sipnificant part of the farm revenue on many farms. The sheep
population has declined steadily, with a sharp decrcase since 1921, largely
ag a result of the trend to dairying and low prices for sheep pmduct.s While
the mumber of swine has decrensed since 1911, because of the relatively high
cost of feed grain, the quality of carcass has improved and they are recognized
s being an economic side-line to the dairy industry.

During the last 20 years the poultry industry has increased rapidly, small
farm flocks are disappearing and the large specialized commercial flocks are
increasing. This trend has been largely influenced by the introduction of the
commereial ehick hatching industry into the Province.

The knowledge of commercial fertilizers and how to use them iz growing.
While much of the fertilizer is bought #s mixed goods, single ingredients are

50219—4



22

also purchased, to be mixed on the farm or used alone, SBuperphosphate alone is
used on many of the dairy farms where there is-a reasonably good supply of
barnyard manure. The mixtures most generally used are 2-12-6, and 4-8-10
with some 5-10-5, and the rates of application are around 300 to 500 1b per acre
for grain and 400 to 600 1b per acre for root erops.

The use of agricultural limestone is also increasing. In 1942 approximately
3,582 tons of limestone were used in the county. It is sown broadeast or with a
drill, the rate of application is around 2 to 3 tons per acre.

TABLE 5—ACREAGE OF PRINCIPAL: CROPS IN.CUMBERLAND COUNTY

——— 1871 1881 1891 1901 1911 1921 1931 1941
AllField Crops. ... oo v 87,670 | 90,834 | 79,983 | 75,706
Wheat............... et 3,863 | 6,576 | 3,044 | 3,685 | 2,801 3,504 954 375
Barley. . ... e 8,656 | 8,860 | 10,508 | 14,737 | 15,164 | 11,730
Oats. ... e 8,656 | 8,660 | 10,508 | 14,737 | 15,164 | 11,730
TallRye....ooo oo e e 2 15 15 18
Buekwheat. ..................o o 2,037 | 2,495 2,328 822
Mixed Grains, ... oo 42 207 348 1,274
Cultivated ay () ... ... ... 39,680 | 51,451 | 58,650 | G4,802 | 85,188 | 65,170 54,3689 | 55,729
Potatoes..............coiiiinnl, 3,835 | 4,635 3,317 ¢{ 2,873 | 2,399} 2,971 | 2,012 1,467
Field Roots (2), .. .vvvvvinannnnas oo oot 621 757 21 965 | 1,025 1,265

(1} Includes Alfalfa, Clovers, and all Grasses,
(2} Includes Turnips, Swedes, Mangelds, and Sugar Mangolds.

TABLE 6 —AVERAGYE YIELDS PER ACRE FOR NOVA SCOTIA
AND CUMBERLAND COUNTY

Nova Scotia(l)
Bushels per Acre

Cumberland County(?)
Bushels per Acre

8.0
27-4
33-9
18.7-.
19-6
22-2

16G-8
483-6

1.62 (tons per acre}

17-9
27-8
32-3
38.2
171
19-8
2172
ai1-¢
1.1

(1) Avernge For 15 vear period (1922-1936)—Data by Provincial Agronomist.

() Dominion Census—1831.
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TABLE 7.—LIVESTOCK POPULATION—CUMBERLAND COUNTY {1}.

e 1871 | 1881 1801 1901 1911 1921 1931 | 1941

Horses..oooveeiiivraaiiiiaraan, 4,630 § 7,259 | 7,256 7,243 | 7,539 6,432 | 5,133 4,835

Dairy Cattle R
Yttt e 22,230 | 26,035 | 24,068 | 28,010 | 27,755 | 24,398 | 23,322 21,188

(Other Cattle

BREED. vt ver it 31,828 | 28,631 | 23,070 | 22,133 | 12,542 | 11,207 | 7,415 | 3,067

Bwine.. ....coiiaann I 3,977 2,934 | 3,406 | 3,422 6,273 | 4,424 4, 401 3,888

Poultry (ANl Classes)......ocovvee|vaennend|inreanne 80,813 | 73,266 | 84,315 | 89,017 {117,924 | 107,459

(1} Dominion Census.
(?} Includes working oxen of which there were—2,800 in 1871,
2,283 in 1881.
* 1,105 in 1891.

TABLE 8.—ACREAGE AND CONDITION OF LAKD IN CUMBERLAND COUNTY

J— 1931 1941
Total Land AFO8. ..ot ia it ettt e i 1,077,120
Aren Ocenpled By FormiS. . oot e e e e e e 420,990
Area of Improved Land. .. .....oirii st ie e e aaaas 118,408
Bl o v vttt it e e et e et 29,757
Al Field CroD. ..ottt e e e e e 74,983 75,706
LTS o 0 1 S PP e 8,688
Area of Unimproved Land 311,582
Woodland............. . 342, 864
Natural Pasture.,..... . 53,885
Marsh and Wasteland................ . 14,833
Total Number of FATmS. ... .oui i iieiiiiiare s iariiariiimiaeeana. 2,806 2,596
Average SBize of F._arm ........................................................ 153-2
Improved Land per Farmi. . ... uveriveeisinriserarinranianaeeeceeearnennrs 42-2
Unimproved Pasture per FATI, .. 0. iiveriscieinirs e iiaae e iiraanes 19-2
Average Area Woodland per Farm.. . iooiiiuaiiiiseriiiaiiiiiiiarieaeieaens 86-5

SOIL SURVEY METHODS

The type of soil survey conducted in Cumberland county is known as a
recomnaissance survey., That is, it provides a broad picture of the soil pattern
of the area, and as such it cannot take into comsideration the detailed varia-
tions that occur on the individual farm,

All the roads in the county were traversed hy car, frequent stops were
made for the purpose of examining the soil depending upon the topography
and the nature of the landscape, whether 1t was agricultural land or forest
ares. The interval between stops varied from % to 1 mile, in some cases
of & mile where the complexity of the conditions required closer observations.
.+ The road pattern in Cumberland county is very irregular, in some sections
the roads are close together and in other seetions they are widely separated.
“While thiz complex road system adds to the charm of the rural setting it does
not faecilitate systematic surveying with regularly spaced ftraverses. Since
large’ sections of the county are inaccessible by car, foot traverses were made

5021944
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along the main bush trails and logging roads as well as at frequent intervals
neross the open farmlands. The foot traverses extended at least § mile into
the territory and often from one road to another. Distances were measured
by pacing and locations obtained from prominent landmarks or by compass
bearings.

Holes or test pits were dug, readside exposures studied and auger borings
made to a depth of 2 fcet or more. The method used and the depth to
which the soil was studied depended upon what was the most swtable for the
particular situation. From these exposures the s01] charaeteristics were studied,
such external features as relicf, drainange, natural vegetztion and stoniness
were also noted. The soil boundaries were plotted on hase maps, hetween points
of examinabion the boundary lines were drawn arbitrarily according to the
lay of the land.

The base maps used were supplied by the Topographical Branch of the
Dominion Department of 3Mines and Resources, They are on the scale of
1 mile to 1 ineh for part of the area and L mile to 1 inech for other seetions.
The maps show all the roads, railroads, main trails, watercourses and most of
the buildings in the county.

During the last season aerial photographs were used to advantage. These
were especially useful in the more densely wooded areas. These photographs
were prepared by the Royal Canadian Air Force and loaped to the survey
party through the courtesy oi the Nova Scotia Economic Council.

So0il samples, representing the different soil associations mapped, were
taken for physiecal and chemical analysis. Wherever possible an undisturbed
profile in a virgin or nearly virgin forest area was selected. Composite surface
goil samples from cultivated fields adjacent to the profiles were also taken if
possible. Fields that had not rceecived fertilizer treatment during the previous
three or four years are preferable when taking such surface samples.

The soil map aceompanying this report is printed on a scale of 2 miles
to 1 inch and is an important part of the report. It shows the location
and the approximate exient of the different soil associations and miscellaneous
land elasses, identified in the course of the fleld work, in relation to the roads,
railroads, rivers, streams and buildings.

SOIL FORMATION

It is generally agreed that soil is the product of a number of factors of
environment acting together and one upon the other. These factors are:—
parent material, its origin and mode of deposition; c¢limate under which the
soil has been developed; biologieal agencies or plants and animals, partienlarly
plants, which act upon and mwodily the mineral or rock material; topography,
which influences drainage, soil temperature, and susceptibility to erosion; and
the length of time the climatic and biclogical ageneies have been acling upon
the rock material.

Ag a result of the imteraction of all these soil-forming agencies each soil
or group of soils possess certain characteristics which distinguish it from another
soi! or soil group. These characteristics are observed in what Is known
as the soil profile, that is, a vertical section exterding from the surface down to
the unmodified mineral material or to the bedrock.

The climate and biological conditions prevailing in Nova Scotia, namely,
high precipitation; long, cold winters; short, cool summers and largely coniferous
forest pgrowth, favour strong leaching processes. Soils dewveloped under such
conditions are known as Podsols,

The outstanding characteristics of a Podsol profile, under natural and
undisturhed conditions are:; a surface layer of raw organic matter, a light grey
or white layer immediately below the surface, followed by a reddish or brown
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layer that may be strongly cemented to form a hardpan layer, and a strongly
acid reaction.

The degree of podsolization, as this type of soil developraent is ealled, wil}
‘under local conditions, such as obtained in Cumberland county for instance,
be influenced by the plant species making up the vegetation and by the kind
of parent material,

The forest litter, which is the source of organie matter in the soil, plays
an important part in the degree of leaching that occurs in a soil. In Cumber-
land county Ltter from deciduous trees i3, as a rule, richer in bases than litter
from coniferous trees, consequently leaching will nol be so strong under deeiduous
forest cover as under comiferous forest. The organic maiier from coniferous
forest which, owing to its origin is relatively low in bases, decomposes slowly,
and organic acids as well as numercus other decomposition produets, are
released, The large amount of water passing downward through the soil,
combined with the organic acids, causes strong leaching to oceur. The soluble
bases, calcium, magnesium and potassium, also iron and aluminium are cerried
out of the upper layers or horizons down to lower levels leaving the grey layer,
which ig low in plant food elements, near the surface. The iren and aluminium,
some organic compounds and fine clay particles, which may also be carried
down, and some of the bases accumulate in the lower layers to form new horizons.
The new horizons, or subseil, are usually dark in colour, relatively higher in
plant food elements and may be compacted to the extent of creating physical
eonditions unfavourable to plant growth, This hardpan condition, or Ortstein -
as 1t is cailed, of the “B” horizon is not common to all the seils of Cumberland
county. There is, however, a compaction of the parent material or till of
many of the soils which is generally referred to as hardpan. This compaction
of the till, which probably is due to the original character of the Il and its
mode of deposition, should not be confused with the hardpan of the “B”
horizon, which is developed as a result of leaching and accumulation processes.

The texture and mode of deposition of the parent material, its chemical
composition and ease of weathering of the minerals contained in it are important
factors influencing the degree to which podsolization proecesses have affected
soil development. Texture, physieal condition and mode of deposition will
influence the movement of water through the sol which in turn will affect
the amount of leaching that will take place. As a rule sandy textured, waterlaid
. soile are more strongly leached than well drained clay till soils. The chemieal
analysis results obtained for Cumberland county soils however show that
. textural variations do not appear to have had any appreciable influence on the
degree of podsolization. The poeorly drained, clay till soile in the county fre-
quently have a thicker A2 or leached ashy grey layer indicating they are
more strongly podsolized than many of the better drained soils. Seils developed
from mineral material relatively high in bases, making possible a greater
circulation of bases through the seoil, are, as a rule more resistant to podsolization
processes.

The character of the surface relief materially affecte soil development,
particularly of local soils within a broad climatic belt. It influences the moisture
-relationships or drainage eonditions prevailing in a particular soil. The amount
of water absorbed by soils, from equal rainfall, will be greater on level or
depressional topography than on slopes, consequently leaching or podsolization
processes will be more active, generally, on the smoother topography,

The amount of surface run-off is regulated to a large extent by the nature
of the surface relief. Other conditions being equal the steeper the slope the
greater will be the amount of surface run-off. The effects of this on soil
development are manifest in two ways, its influence on surface ercsion and
on the effective moisture conditions in the soil. Where the percentage of run-off
is great and erosion active the depth of the solum or upper layers of the profile
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decreases, the differentiation of the individual horizons is less distinct and the
soil moisture conditions approach those of arid soils. On the other hand with soils
developed on flat topography or in depressions where surface run-off is negligible,
the solum will be deep, horizon separation is usually more distinct and the soil
has more of the characteristics of one developed under humid climatic conditions.

The drainage conditions prevailing in a soil affect the soil temperature and
aeration. These in turn greatly infiuence the number, kind and activity of
goil micro-organisms. In poorly drained soils micro-biological activity is
restricted, organic matter decomposition is slow and the organic matter tends
to accumulate on the surface.

The degree to which the soil-forming processes affect the development of
the soil in any region depends upon the length of time the parent materials
have been subjected to the activities of climate, vegetation and topography.

Soils Yke the intervales or stream alluvium, whieh are subject to annual
flooding, therefore constant temcewal by deposits of new material, show little
or no profile development and are considered to be immature. Soils subject
to severe and continuous erosion damage are also in a stage of immaturity
whereas on undulating topography, where climate and vegetation have had
ample {ime to influence soil development, normal mature soils occur.

A detailed description of a hypothetical profile of a normal, well drained
Cumberland county soil under undisturbed condition (virgin} is as follows:—

AD. Layer of forest litter, largely decomposed.

Al A comparatively thin, dark eoloured layer of mineral soil intimately
mixed with a fairly high percentage of organic matter.

A2 A bleached or ashy grey mineral layer. Horizon of maximum leaching.

Bi. Yellowish-brown io light brown. Usually looge and open.

B2, Dark coloured laver, usually some shade of brown or red. More
compacted than BI.

C. Parent material. Partially modified unconsolidated rock material.

D. Underlying strata. Usually bedrock or clay. Geological material
unrelated to the parent material, may or may nol influence the over-
lying soil.

Individual profiles do not necessarily have the same sequence of horizons.
One or more may be absent or further sub-division may occur. In poorly
drained soils a layer referred o as the “Glei” horizon (G) may be present.
It is developed under conditions of flustuating ground-water levels,

SOIL CLASSIFICATION

In the previous section it has been stated that soils possess certain charac-
teristics expressed in the soil profile. It is upon the basis of those profile
characteristics that the soils of Cumberland county have been classified and
mapped.

The classification scheme followed in the survey covered by this report
takes into consideration the elimatic and vegetative features; the origin, in so
far as possible, and the mode of deposition of the parent material; surface relief;
drainage and other external features. )

The mapping unit used in thiz survey is the “Seil Association.” The
“ Soil Association” consiste of a group of seils developed from similar parent
materials and having certain common characteristics but differing in drainage
eonditions, Wherever possible broad differences in drainage conditions have
been indicated on the map. The separation of the different drainage conditions
forms the basis for dividing the soil association into “Associates.”
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Twenty-three soil assoelations, including organic and miscellaneous soils,
have heen mapped in Cumberland county. Of these twenty-three soils
seventeen are zonal soils, that is to say, they are soils having well developed
profiles typical of the podsol type of development and reflecting the influence
of the major soilforming processes—climate, vegetation and time. The soil
associations inchuded in the zonal soil group are:—Queens, Diligence, Nappan,
Joggins, Pugwash, Tormentine, Southampton, Shulie, West Brook, Rodney,
8pencer, Hansford, Cobequid, Wyvern, Kirkhill, Hebert and Parrsboro.

Within the county there are three soils upen the development of which
the influence of local drainage conditions has been of greater significance
than the normal effect of climate and vepetation. These soils are mapped as
peat, muck and swamp, all of which are distinguished by reason of having a
highly organic surface layer.

There are three distinct soils in the county in which the profiles show little
or none of the morphologicnl characteristics of the type of soil development
typical of the zone in which they oceur. These soils are the Cumberland, and
Acadia associations and salt marsh. All of them are water-laid soils which
have been or still are subjeet to periodic renewal by flooding, consequently the
materials of which they are formed have not been exposed long enough to
soll-forming processes for them 4o develop normal soil chavacteristics. Sueh
soils are known as azonal soils.

For purposes of convenient identification each soil association has been
given g name. The names were selected from gome geographical location with
which the soil was originally assoeinted.

CLASSIFICATION SCHEME USED IN CUMBERLAND COUNTY

A, Zone—Podzol--Leached acid soils.
B; Suvils on glacial till.

Cy Clay to clay loam parent material. Compact and slowly permeable,
1. Queens Association.......... Grey brown surface soil over red-
- dish-brown subsoil. Dark red-
dish-brown or choecolate brown
clay parent material derived
from soft, dark grey Carbonifer-

ous sandstone.

2. Diligence Association....... Grey brown surface soil over yel-
lowish-brown subsoil.  Mixed
grev and red clay parent mater-
ial dertved from grey carboni-
ferous shale.

3. Nappan Association........ Light brown surface soil over
brownish-red subsoil. Brownish-
red elay parent material de-
rived from brown and red Car-
boniferous and Permo-Carboni-
ferous sandstone.

4. Jogging Association......... Dark greyish-brown surface soil
: over drab subsoil, Grey brown
and dull reddish-brown clay
parent material derived from
fine textured grey and red Car-
boniferous sandstone (cosl mea-
gure series) with some coarse
grained igneous rocks,
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C, Sandy loam to sandy clay loam parent material. Slightly compact
and permeable.

1. Pugwash Association....... Brown surface soil over reddish-
brown subsoil. Reddish-brown
sandy cley loam parent material
derived from mixed brown and
grey carboniferous sandsfone.

C; Sandy loam parent material. Slightly compact and easily permeable.

1. Tormentine Association..... Light brown surface soil over red
subsoil. Red and brownish-red
sandy loam parent material de-
rived from red Permo-Carboni-
ferous sandstone.

C, Gravelly sandy loam to gravelly loam parent material.
1. Southampton Association...Greyish-hrown surface soil over
‘ brown subscil, Brownish-grey
gravelly loam parent material
derived from grey Carboniferous
sandstone and conglomerate.

2. Shulie Associgtion.......... Greyish-brown surface soil over
© light brown subsoil. Greyish-
brown gravelly sandy leam
parent material derived from
grey Carboniferous sandstone.

3. West Brook Association..... Brown surface soil over reddish-
brown subsoil  Purplish-red
gravelly loam parent material,
derived from purplish-red Car-
boniferous conglomersate.

4. Rodney Association........ Brown surface soil over light brown
subsoil. Greyish-brown gravelly
loam parent material derived
from mixed Carboniferous grey
sandstone and purplish-red con-
glomerate.

5. Spencer Association......... Brown surface soil over yellow
brown subsoil. Brown gravelly
sandy loam parent material de-
rived from grey Carboniferous
sandstone and Triassic frap rock.

6. Hansford Assceiation....... Grey brown surface soil over light
brown subsoil. Light brown
gravelly sandy loam parent
material derived from mixed
brown and grey Carboniferouns
sandstone,

7. Cobequid Association....... Dark brown surface soil over cof-
fee brown subsoil. Light grey
gravelly sandy loam parent
material derived from felsite,
syenite, diorite and granite.



B. Wyvern Association........Dark brown surface soils over light
' coffee brown subsoll. Greyish-
brown gravelly sandy loam
parent material derived {rom
granite.

9. Kirkhill Association........ Grey brown surface soils over yel-
. low brown subsoil. Olive brown
ghaly sandy loam parent mafer-
ial derived from olive grey Car-
boniferous shale.

B, Soils on water deposited parent material,
C; Boils on karmes, eckers, river terrace and outwash deposits.

1. Hebert Associafion.......... Brown surface s0il over light brown
subgoil. Parent material, gravel,
sand and cobblestone oceurring
as kames, eskers and river ter-
races.

. 2. Parrshoro Asgociation. ...... Grey surface soil over light red-
dish-brown  subsoil.  Parent
material, cobblestone and gravel
occurring as delta and shore line
deposits,

Cy Alluvial soils. Gravel and sand deposits in stream and river
channels, Immature soils. '

1. Cumberland Assoeciation..... Sandy textured surface snd sub-
goils. Rock material variable in
cormposition being composed of
the rocks of the area through
whieh the stream is flowing.

Cz Marine deposits, immature azonal soils. Clay to silty elay loam
parent material,

1. Acadia Associafion........ Brown surface soils over brown
subsoils. Bluish-grey elay parent
material.

B; Orgahic soils (Bog). .
C, Accumulated organie material 12 inches or more in depth.
1. Peat—Fibrous organic material consisting chiefly of undecom-
posed sphagnum moss,
2. Muck—Dark brown to black well decomposed organie material,

B.: Misceilaneous seils.

1. Swamp—Mineral soils continually saturated with water, with |
ghallow muck or peat-like surface.

2. Salt Marsh—Recent marine deposits, reworked by daily tides.

" 3. Eroded slopes—Steep eroded slopes along stream and river
channels.
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TABLE 9.—APPROXIMATE ACREAGE OCCUPIED BY THE DIFFERENT SOIL
ASSOCIATIONS, AND PERCENTAGE OF TOTAL AREA

Hoil Assoeiation or Class Total Percent Drainage Acres | Percent of
Acres Conditions Association
Acadis. ... . e e 16,045 1-8 Fair 8,837 51-3
S A PO Poor........... 7,808 48-7
Cobequid, . ..ot 64,083 6-3 Good........ 63,801 -7
Cobequid. ... ... e e Poor. 162 0-03
Cuamberland......ovvrii e inne e iariaeers 24,096 2d |
Bandy LOAm. ...t iiinn i e CGood........... 10, 706 “-3
Cumberland..........
Gravelly Sandy Loam[ ..o enaiiiiifosreacrans Good........... 7,360 30-5
Cumnberland
51 e 07T O ARG R Good........... 6,030 25.2
DiHgenes. ., ovn e e e i e 17,562 1-8 Imperfect....... 14,253 811
Diligenee.....ocviveriiinniiias PN P P, OOF, . o eeevaan 3,309 189
ST (1T =) AN 2,528 0-2 Good........... 2,523 100-0
Hamsford.. .. ..o i i e 42,618 4.2 Good........... 39,706 84-1
Poor........... 2,912 548
Hebert.. ...l ... ciiiiiiiiiiaeiicaiiinens 25,767 2.5 Good....ovvnnnon i e
Bandy Loam ). ... .covrriieiiuenrirenrinerine]orionerinefirrencians Good........... 11,763 45-8
Hebert........cocvnns
Gravelly Bandy Loam|, ....ooevien o iifoanenedenionnias Good........... 10,605 41.2
Hebert Cobbly Sandy Loam. . .....ovvveneii]ianeneenoiiennieas Good....,...... 3,399 13-2
JoBEING, .o i e 8,096 0-8 Poor........... 8,096 100-0
Kirkbill,,, ., ..ccooieno o 20,033 2.9 Good........... 29,933 100:0
Rodney.....cooviiiiiiiiiiiianiiiiiine s 53,267 53 Good,.......... 48, 664 91:4
RodneF. . ovvvreevrecie i e cneeeaianiifaaeennnns 5-3 Poor........... 4,602 86
Nappan. ... .coociiiiiiiii e i 55,854 5-8 Imperfect-Fair..| 43,189 77-3
B =TT U Y I 1) A 12,685 22-7
Poarrabort. ..o v e 8,401 0-8 Good........... 8,401 100-0
PUE®ASh. o it 100, 448 9-9 Good........... 69,453 691
Pugwash. ......ooiiiiiiiiie i foeeae e Poor......o.... 30,995 30-9
QUBENS. ...ttt i i e 80,617 8-0 Imperfect-Fair,.| 74,761 92-8
Chreens. .. ..., N P IR Poor........... 5,856 7-2
Bhulie, ... e oiiii i e 163,872 15-1 Good........... 115,500 70-5
Bhulle....oovriviir e iireeiiee e e Poor........... 48, 282 29-5
Bouthampton., . ..oooueeveonniaanaannenn. 47,763 4.7 Gaood........... 46,995 98-4
Southampton.. . o.ovtiariianiianririoriirns]orerieaneifonninnaaan Poor. . ........ (] 1-6
Tormentine. ., ... ... o iiiaiiot 124,218 12-3 Good........... 85,930 45-0
Tormentine. , ... ..oovvvveiararioneironroinsfoniiiiiani|oiiianan, Poor........... , 288 55-0
West Brook, ..., oo e 74,758 73 Good........... 73,2687 93-0
West Brook.......... Y Y N Poor,.......... , 2-0
B ) o | 43,801 4.2 Good........... 43,881 100-0
Peab. .. .oiveiriiiiiniiians e iai e, 5,453 L1 Y
Muck. . e e e 640 01 o e e e
BWAIID. ., o eet it ce e aiena e s 21,017 2 N P Y DA
Balt Marsh. ... iiiiiiiii e 3,228 [ S PR PR [P P
Eroded., .. .ooi oo e e e 1,850 0-1 [
Total.....o....o oot 1,016,002 | 2100-0 |
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SOIL DESCRIPTIONS
Gracisrn Tinn SoIus

The glacial till soils occupy the largest total area, approximately 908,608
acres or 895 per cent of the total land area. Practically all the upland consists
of glacial till material, consequently includes the variations corresponding to
the variations in geological material. These variations in rock material have
given rise to a wide range in soil textures, the range being from gravelly sandy
loam to heavy clay loam and clay.

Podsolization iz well developed and the general profile characteristies of
the podsol predominates regardless of the nature of the parent material. The
surface and subsoil of the glacial till soils all have a strongly acid reaction.
Two of the heavy textured soils, namely Queens and Nappan, have parent
materials that tend to be slightly acid to neutral in reaection. This may be
due to the presence of lime carbornate in the rock material from which they
have been derived. Fifteen soil associations have been mapped on glacial till,
Queens, Joggins, Diligence, Pugwash, West Brook, Southampton, Shulie,
Hansford, Tormentine, Nappan, Spencer, Cobequid, Wyvern, Kirkhill and
Rodney.

(QUEENS ASSOCIATION

The. Queens Association ineludes some of the heaviest textured soils in
the county. Although not the most extensive, they are among the most important
agricultural soils of the area, and occupy approximately 80,617 acres or 8-0
per cent of the area. They are glacial till soils developed onr heavy clay loam
to elay parent material derived largely from Carboniferous rock material.
The rock material consists of dark grey, brownish-grey, greenish-grey, and
dark, brownish-red sandstone with some conglomerate and possibly some
limestone,

Queens soils occur mainly in the northeastern section of the county, forming
an almost continuous helt extending from around Springhill, through Oxford,
Street Ridge and Wallace to Malagash Mines. Another smaller area is found
around Pugwash Junetion and small isolated blocks are scattered throughout
the area.

The general topography over most of the area is undulating to gently
rolling, consisting for the most part of long, smooth ridges, the long axis of
which have an east-west trend. Over most of the area the ridges are low,
broad ard smoothly oval while the Springhili-Claremont Hill ridges and parts
of the Wallace ridge, particularly in the vicinity of Malagash Mines, are high,
relatively narrow topped with steeply sloping flanks. Scme of the slopes are
a mile or more in length with only slight undulations breaking an otherwise
smooth surface relief.

While the surface relief, in general, allows for moderately good surface
ron-off, the compaciion and plasticity of the lower subsoil and the parent
material restricts the downward movement of water. As a result the natural
drainage of these soils, as a whole, can only be classed as imperfeet. There are,
however, some small areas of moderately well drained scils, usually along some
of the narrow crests of the steeper slopes where drainage is better than
average. This is also true, generally, of the area of Queens soils mapped around
Pugwash Junction; there the soil is of somewhat lighter texture, and more
permeable throughout the profile than normal, hence has fairly free internal
drainage as well as good surface drainage. On some of the flatter topography
and in some depressed areas both surface and internal drainage are restricted
giving rise to a poorly drained soil. While the ground-water level does not
remain near the surface permanently in all cases, it does remain sufficiently
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late in the season to materially affect the agricultural value of these areas.
Seepage areas are fairly common on the longer slopes, the compact tilt restricting
the downward movement of excess ground-water which moves along the top
of the substratum and the soil remains soggy, particularly where the solum
is thin over the compact till.

Surface stone and boulders are not a serious problem although frequently
encountered. In the past most of the larger stones have been removed from
the cleared land, ag shown by the stone piles in and around the fields. The
majority of the stone consists of various types of sandstone which weather
fairly readily, An oceasional conglomerate boulder occurs and some of the
igneous pebbles composing it, as well as pieces of sandstone, are found in the
profile,

The cultivated surface scil varies from brownish-grey or dark grey to
dark brown in colour and from 3 to & inches in thickness. The surface soil
of the better managed grasslands has a fairly well developed crumb struecture;
but under gemcral practice this structure has been destroyed, and the surface
tends to become baked and ecracked when dry and puddled and sticky when
wet, making it difficult to work.

Immediately below the surface laver a subsurface layer occurs; it is
oceasiopally light grey to white in colour but more often it is a yellowish-grey.
Tt is invariably lighter in texture than the surface soil and has a tendency to
a weak, platy strueture.-

The subsoil which is usually friable and porous in the upper part with a
semblance of a platy structure, and lght brown in colour, becomes quite
firm to compact with depth, has a weak, nut-like structure and the colour
~ darkens t0 a dark reddish-brown. At sbout 20 to 24 inches it grades into the
compact, tenacious chocolate brown or deep reddish-brown clay 1ill.

One of the more noticeable characteristics of the Queens profile iz its mass
eolour, which might be termed a dull chocolate brown or purplish-brown with
& dull greyish ecast, especially in the upper solum.

Burface soil textures include sandy loam, loam, sandy loam and clay loam
with the clay loam apparently being the dominant texture. A description
of a representative clay loam profile is as follows:— :

Horizon  Depth Description ‘
Ao 071" Dark brown to black organic layer, partizHy decomposed tree and
moss debris, )
A 1*-3" Brown to dark brown clay loam, having a weak crumb-like structure.

Loose, eoft and porous. TFairly good root distribution. Not
always present. pH 5-4.

Ay 3#_8*  Pale yellowish-gzrey or brownish-yellow clay loam, tendency to a
weak platy strueture. Porous. pH 5-0.

By gr.13" Brown heavy clay loam, having a feebly developed granular struc-
ture, lanse and porous. pH &-1.

Bs 13724 Dark reddish-brown heavy clay loam, compacted, tendeney to a

weak nut-like structure. Hard when dry, plastic when wet.

; pH 5-0.

C  below 247 Dark reddish-brown (chocolate brown) with a purplish coat, heavy
clay Ipam. Compact, slowly permeable, Contains fragments of
carboniferous sandstone. pH §-6.

The Queens soils as mapped in Cumberland county are not uniform through-
out the aren. Beside the normal differences in degree of leaching in the different
textural classes or types, broader variations were noted, which appear to be
closely related to the dominance or proportion of one or more of the varied
rock materials responsible for their development. On the south side of the
Wallace Ridge, extending from just east of Stake Hoad to Dewar Lake iz a
narrow belt of soil differing from the average Queens soil in its general greyish-
brown colour, well developed coarse nut structure and much heavier clay texture
and more cheesy consistency. Most of this land is under forest although some



34

is included in the eultivated area cast of 3take Road and produces good crops
of hay and grain in seasons of relatively low rainfall. As most of this soil is
comparatively stone free no satisfactory evidence of its origin has heen noted.
On the top of some of the sharper ridges, such as the Wallace Ridge and just
west of Oxford, small areas or long narrow strips of a fairly bright red scil
oceur which appears to carry more of the influences of the reddish conglomerate
and sandstores. Where the conglomerate is more pronounced the profile is
usually shallow and stony. In the Springhill area the goil is browner and some-
what more friable than usual, a fairly fine textured brown sandstone appears to
dominate the rock mixture herc. As previously stated the soil around Pugwash
Junetion is somewhat lighter textured and more permeable than most soils of
the Queens association. This may be related 1o the prevalence of the brownish,
slightly carbonaceous sandstone in this region, giving the soil the appearance of a
transition soil between the Pugwash association and the more typical Queens.

The differences due to type or textural class are to be noted pricipally in
the degree of leaching as shown by the development and colour of the A, or
subsurface layer and of the By or upper subsoil layer. In the sandy loam profile
the Ay is usually light grey to nearly white in colour and has only a weakly
developed structure, if any. The By is yellowish-brown to light brown in
colour, loose and porous. In the loam and more partieularly the clay loam the
A, is often feebly developed, vellowish-grey to olive grey in colour or else
dull purplish-grey and has a tendency to a weak platy strueture, while the B,
is a dull light brown, not quite so well developed or so loose. On the heavy
clay loam till the surface soil usually has a better developed erumb structure
than is found on the lighter textured, redder till, and the subsoils frequently
have a much better structural development.

Owing to the fine texture of the surface spils, low permeability of the
subsoils and the nafure of the surface relief, surface run-off may cause sheet
erosion unless proper precautions are taken to offset such losses.

The poorly drained associate is found on the flatter topography and in
depressions at the bottom of the long slopes and on the top of ihe broader
ridges. Owing to the nature of the surface relief and drainage conditions the
oTganic-matter content on and in the surface layer iz invariably higher than
in the normal Queens zoil. It is usually dark grey to black in colour and in some
cases may be slightly mucky. Below this is a dull light grey to yellowish-grey
or olive-grey layer, which has a weak platy structure and is strongly mottled,
cspecially in the lower part (Ag). When wet this layer s puddled, and
smeary but tends to be baked and hard when dry although it crumbles to a
powdery condition when crushed. The subsoil is very compact and practically
impervious, with only a weak horizon development, if any, and grades into the
parent material at a depth of 16 to 24 inches. '

Agriculture

Queens soils are tricky to work, they must be worked at the right stage
of moisture content and once ready should be seeded as quickly as possible.
The earlier this is done the better in order to obtain the maximum hencfit of
the soll moisture, to preserve a good tilth, and to get maximum efficiency of
applied soil smendments. If cultivated when toc wet the soil particles coalesee
and the soil beeomes puddled, especially where the organic-matter content is low.
If, on the other hand, the soil 1s.allowed to become toa dry it is apt to bake
and be crusted requiring more power to work it with the result that the seed-bed,
as was quite frequently observed, will be shallow and cloddy.

Drainage iz an important factor in the management of Queens soils.
While tile underdrains may present a problem, due to the fine texture and
compactness of the subseil restrieting lateral movement, the removal of excess
surface water can and should be accelerated, This ¢an be done satisfactorily by
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ploughing the fields in nirrow lands having high crowns and fairly deep dead
furroughs which ean act as temporary drainage channels.

At the present time a large proportion of the area of Queens soil is under
bush or neglected grassland, which in many cases i reverting to young bush
growth. The tree growth iz mixed hardwood and softwood with spruce
predominating, and mosses forming a considerable part of the ground cover,

In the grasslands the herbage is thin and weedy, wild oat grass (Danthonia
Spicata), poverty grass (Panicum Depangeratum), paintbrush sorrel (Rumex
Spicata), ox-eye daisy, vellow weed or narrow-leafed golden rod, as well as other
weeds form the greater part of the vegetation on the old neglected pasture fields.
The surface soil is often erusted when dry and rough from having been badly
trampled when wet. Such conditions facilitate surface or sheet crosion. '

The Queens scils are well suited for mixed farming and the topography
generally will permit the use of practically all types of farm machinery. At
the present time the acreage under cultivation is relatively small. The larger
percentage of the cleared land is used for pasture and hay. The main grain
crops are oats, barley and buckwheat,

The natural fertility of the Queens soil iz not very high, the average yield
of oats being about 30 bushels per acre with barley slightly less, but under
good management vields of 40 to 60 bushels of oats per acre have been obtained.
The chemical analysis of this soil substantiates the field observations. Table 13,
which shows the available nutrients in pounds per acre,; indicates that the soil
is low in available plant food, the only exception being in the parent material
which has e satisfactory level, particularly of calcium and phesphorus. Since
this material is not within reach of plant rocts, the addition of fertilizers and
manure is necessary for satisfactory erop production, For grain crops alone
an application of 300 to 500 pounds of 2-12-6 is generally recommended. As
previously stated the herbage of the pasture fields is uscally thin and weedy.
To produce good permanent pasture periodic top dressings with a mixed
fertiiger and IHime are necessary. A somewhat higher rate of application of
fertilizer is required for pastures than for grain, an application of 500 to 700
pounds per acre of 2-12-6 iz usually found satisfactory. Tor potatoes and
garden ecrops & mixed fertilizer, such as 4-8-10, at the rate of 1,200 to 2,000
pounds per acre give good results.
" The chemieal analygis further indicates that the Queens so0il is guite aeid,
having & pH of about 5-0. This acidity can be corrected by the application
of limestone, preferably dolomitic limestone to make up the deficiency in
maghesium as well as ealciurn. While the lime requirement figures indicate
that as high as 6 tons of limestone per acre will be necessary to correct the
acidity of Queens soils it is recommended that regular applications of 2 tons
of limestone per acre be madec in each rotation. The limestone should be
applied before seeding down. ' :

The organic-matter content of the Queens soll is very low, patricularly
in the cultivated soil. A satisfactory organic-matter content not only improves
the fertility but also the physical condmion of the soil. Regular application
of barnyard manure is the most desirabie way to build up the organic-matter
content, but as herds of cattle on most farms arc small the supply of harnyard
manure will need to be supplemented by the uge of a green manuring crop
guch as buckwheat or preferably clover. It iz generally recognized that the
most productive goils in Nova Seotis are those containing eight per cent or
mare of organic matter. The figures given in Table 12 as loss on ignition show
the surface layers to contain 7-4, 29 and 3+5 per cent of organic matier,

* Under good management the Queens soils will give a good response. This
involves the maintenance of the organic-matter content and adequate drainage,
and the regular application of barnyard manure, lime and the necessary
commercial fertilizers. It is most suitable for hay, prain and pasbture crops.
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Potatoes and vegetable crops are produced in limited quantities but this soil
is not suitable for their commercial production.

The poorly drained soil is practically all under forest, for which i is best
guited. Some small areas are cleared and used for rough pasture.

DmicENcE ASSCCIATION

Oceupying an area of approximately 17,562 acres or 1-8 per cent of the
total area the soils of the Diligence association comprise one of the minor
groups of soil in the county, agriculturally, and in extent. They occur on the
roughly undulating to gently rolling topography southwest of Spencer Island;
between Diligence River and Parrshore, also in the area between and just
north of Greenhill and Two Jslands.

The soils of this group are strongly influenced by material derived from
Lower Carboniferous or Upper Devonian rocks such ag light olive grey sandstone
and shales, some fine texturcd brown sandstone and possibly some limestone.
Drainage, generally, is imperfect to fair. Surface drainage ranges from fair
to good over most of the area, but infernal drainage tends to be slow. The
presence of the slowly pervious clay till and in the places of bedrock, close
to the surface, restricts the downward movement of water, keeping the upper
part of the profile moist late in the spring and during rainy periods. On the
flat or gently undulating topography the drainage conditions are even more
restricted, giving rise to areas of poorly drained soil that may be swampy in
wel seasons. :

Scattered over the suriace and through the profile and increasing in
quantity with depth, are rounded, flat and angular fragments of stone or rock
material. Grey sandstone boulders occur on the surface but are not a serious
factor in clearing the land. Outcrops of the sandstone are occasionally noted.

Only a small percentage of the land is cleared, most of the area heing
covered with a young growbh of spruce. The poorly drained areas are all
under a fairly dense serubby growth of black spruce, alder and wire birch.
The cleared arcas border the roade and are used chiefly for pasture. Many
of these areas are reverting to spruce or alder.

The surface soil, in the cleared area, consiste of a friable vellowish-brown
loam to clay loam which is relatively low in organie matter and has little or
no structure. The surface layer is underlain by a yellow brown friable subsoil,
having & weakly developed granular to fine nut-like structure. Tt is soft and
firm, may have yellow or brownish mottles and in places tends to be sticky
when wet. The parent material is a brown or grey brown clay loam, firm to
compacted. The Ay or leached layer is not strongly developed; where it does
oceur it is a light ashy grey colour with a pinkish tinge.

In the poorly drained member the surface soil is more of a dark grey or
dull brownish-grey colour and is usually sticky and structureless or amorphous.
The subsoil is a drab eolour, very slowly pervious, grading in to a more
impervious parent material of much the same colour.

.The surface soils, which are predomirantly clay loam in texture, have a
decided gray colour when dry, frequently are crusted and liable to be cloddy
if ploughed or worked when wet and sticky, making it a difficult soil to work.

A profile description of a representative Diligence clay loam under forest
vegetation iy as follows:—
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Horizon Depth . Descriplion
Ag 0% — 17 Black organic matter, fairly well decomposed, mainly spruce
needles and moss-mold. pH4-0.
Ag 17 -3 Ashy grey heavy clay loam, having a faint pinkish cast. Weak

platy structure which crumbles readily te fine granular strue-
ture. Likely to be smeary or greasy when wet. pH 3-8

B U Light crange brown or deep yellow brown clay loam, fine
granular strueure, porous and loose, pH4-2.
Bs 77 16" Yellowish-brown or light brown clay loam, has a coarse crumb

or weakly developed fine nut structure which crushes easily
to granular structure, Seft, firm, may show some yellow
mottling.” Contains grey sandstone and blaish-grey or light
olive grey shale chips, pH4-2,
c below 167 Light brown shaly elay loam till. Compacied, slowly pervious.
: Has a greyish cast to the mass colour, also weakly streaked
with red and olive. pH 4-4.

Diligence soils, although relatively shallow, vary somewhat in depth, in
texture of the subsoil and in drainage conditions. These variations arc small
in range and oceur within narrow limits. Where the area borders the Kirkhill
goils those of the Diligence association are usually shallow and hetter drained;
in the Parrsboro ares where the grey sandstone appears to predominate the
profile is spmewhat deeper, and not so permeable. Closeness of roek to the
surface and the undulations of its surface largely influence the variability in
drainage conditions. The acreage of Diligence soils under cultivation is small,
consisting mainly of small farmsteads that provide part-time employment and
o place of residence for a population engaged mainly in lumbering and fishing,
Since there are very few large traets of land having sufficlently smooth surface
relief to permit the use of the heavier types of machinery the agricultural value
of Diligence soils is imited, As they are well suited to tree growth, forest would
appear to be the most satisfactory use. A more infensive cultivation of the
farm holdings than is the common practice would no doubt result in better
vields; careful attention being given to the organic-matter content to improve
the tilth and the quality of the pastures. The uge of lime wili also be necessary
for the improvement of the herbage of the pasture and hay fields.

NarpPaN AssocCraTion

Oceupying approximately 55853 acres or 5-5 per cent of the land area,
Nappan soils comprise ane of the four most important soils of the county, not
so much because of their extent but on account of their potential agricultural
value. They are moderately heavy textured soils developed on clay till
derived mainly from brown, brownish-red and brownish-grey carboniferous
sandstones that are relatively fine textured and fairly soft. In some areas there
" ig also a marked influence of the soft, micaceous Permo-Carboniferous sand-
stones. The fopography on which Nappan soils cceur is gently undulating
to gently rolling. It consists of wide stretches of nearly level land with gentle
swells, ag in the Beckwith, Henderson Settleinent, North Wallace and Nappan
areas, and long low ridges having long gentle slopes and nearly level tops, as
around Wallace Highlands and Wallace Grant.

The surface relief over most of the area permits moderate to good surface
drainage. But the heavy texture and compactness of the lower subsoil and
parent material retard the downward percolation of ground-water thus making
the natural drainage, as a whole, imperfect. After heavy rains a moisture belt
is formed on top of the compact layer and the material above remains tem-
porarily moist and cold, whereas the parent material itself is comparatively dry.
These drainage conditions, however, are not sufficient to prevent or seriously
restriet the utilization of the land although they are reflected in slowness in
drying in the spring and after heavy rains, thereby delaying farm operations.

RO218— G
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During prolonged wet seagons, erops on these soils return low yields, but in dry
seasons the soils have all the appearance of being well drained, the surface soil
may even bake and become crusty, but erops will withstand the dry weather
better than on some of the lighter soils, because of the greater moisture-holding
capacity. In the depressions and on some of the flatter land there are areas of
poorly drained soil where the water-table continues close to the surface until late
in the season. ,

The Nappan soils have but few rocks or boulders on the surface or stone
through the profile. Most of the stone fragments, mainly sandsfones, are held
in the compact, firm mass of the till or parert matertal. Some pebbles and small
stones are found in the surface soil.

The cultivated surface generally, is light brown to greyish-brown in eolour.
It has a weakly developed pulverulent to crumb-like structure and is fairly
loose and friable when dry although it has a tendency to bhake, especially where
the organic-matter content is low. When wet it may become cohesive or sticky.
In genecral, the surface soil, on drying, tends to have a greyish hue, in some
localities it may have a reddish east, particularty where part of the surface
goil has been removed by erosion. Below this an ashy-grey subsurface layer
oeeurs intermittently. This is loose and porous and may show some faint
mottling with yellow limonite. '

The subsoil generally consists of 4 to 8 inches of yellow brown sandy clay
loam to clay, which is loose, porous and has only a weak crumb-like structure. -
This overlies 8 to 12 inches of brownish-red or reddish-brown clay loam that is
quite firm to compact and has a small nut-like to weak fragmental structure,

The underlying parent material cecurs at about 20 to 24 inches below the
surface. It is a deep brownish-red or dark red in colour, stiff and compnet,
practically impervious to root penetration and contains fragments of sandstone
embedded in it. In some localities, as at the Nappan Experimental Farm,
in the Gulf Shore area and arpund Mattatal’s Take, the subsoil and parent
material have a brighter red colour and a more cheesy consistency than normal.
This variation appears to be associated with the presence of a red soft micaceous
sandstone similar to that associated with the Tormentine soils, B

Surface textures include loam, sandy clay loam and clay loam with some
small areas approaching & sandy loam. The texture of the till ranges from a
sandy clay loam to a heavy clay loam. The clay loam dominstes in the areas
mapped. An undisturbed profile of Nappan sandy clay loam under forest
conditions is as follows:—

Horizon Depth Description

Ag o 13" Dark grey sandy loam to loam, lonse and erumbly. High in organie
. matter, pH 4-1,

Ap 14" 5" Light ashy grey sandy loam to loam, platy structure. Held together
by numerous grass roots. Slight mottling at the bottom of this
layer. pH 4-3.

B 8 - §” Yellow brown loam, well developed thin platy structure, brittle,
moderately cohesive, crushes readily to fine platy-like segments,
Blighily mottled, contains a few fine roots. pH 4-9.

Bg 87 - 23" Light brownish-red clay, cloddy-like maero-structure which breaks
down to a fine nut-like atructure, Compact, stiff, almost im-
pervious. Numercus stains or coating of black curbonaceous
mﬁtcrigl. Contains some fine roots, also some gravel or stone,
pH 6-7. ‘

C  below 23 Brownish-red clay till, glightly darker in colour than Bs. Compact

) stiff, contains grey and red fine grained, soft sandstone; also
gsome red sandstone having the appearance of ochre. Some of
the sondstane pehbles ave highly carbonaceous. pH 68,

Because of the fine texture of the surface soil and the compaetness of the
subzoil absorption and percolation of rainfall is slow, consequently surface
fun-off will be greater. As a-result, Nappan soils are subject to damage by
erosion, especially on the more sloping topography. ‘ -

50219—8% '
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The profile of the poorly draincd asseciate differs from that of the better
drained soil in having a deeper surface soil which is dark grey to black in
colour and owing to higher moisture conditions, has a higher organic matter
content. The subsurface is dull grey to yellowish-grey in colour, strongly motiled
and frequently hag a weak platy structure.

The subsoil does not show a clear differentiation, it is a duller hue and
grades slowly into the compact, impervious parent material. The profile is,
usually, somewhat shallower than under better drainage conditions-—about
18 to 20 inches to the parent materal.

Agriculture

The soils of the Nappan association are well suited to general farming,
dairying and livestock production, as good yields may be cobtained from most
of the field crops common to the region. There are very few stones and the
topography is satisfactory for the use of all types of farm machinery. They
are heavy textured soils and consecquently satisfactory drainage is a problem,
particularly where the topography is level or slightly undulating. Well drained
and poorly drained soils occur continuously within the same cultivated field.
The poorly drained areas can easily be distinguished by their ashy grey colour.

These poorly drained soils are not always in isolated depressions, but oceur
at the base of most slopes and as such, may form a large portion of a cultivated
field. Some method of artificial drainage will be necessary to remedy this
condition. Although tile drainage is satisfactory, shallow surface ditches would
help to prevent accumulation of water, especially at the base of the slope.

The natural fertility of the WNappan soils is fairly good as compared with
other soil associations of similar texture. This eondition is only relative and
is not to he considered as satisfactory. Although they are well adapted to the
production of field crops and to a less extent garden crops, regular liming and
fertilizer applications are necessary to ensure the best results. The chemieal
data in Table 13 indicate that the surface soil is low in available plant nutrients,
The subsoil and parent material, however, are much more satisfactory in thig
respect, so that where deep rooted crops such as legumes are used, some of this
reserve may be avallable once the plants have become established. Lime applica-
tion is particularly nnportent in these soils in order to correct the highly
acid condition of the surface soil. This will require regular applications of lime-
stone at the rate of two tons per acre, being spread on the ploughed land and
harrowed into the soil,

In the management of Nappan soils emphasis should be given to inereasing
the organic-matter content. In the vicinity of Fox Harbour and Pugwash,
these soils have been cultivated for a considerable length of time and are very
fow in organic matter. As a result, the soils show evidence of poor tilth with
shallow and cloddy seed-bed. Where insufficient barnyard manure is available
the .ploughing down of green manuring corps will be necessary. '

Hay and pasture land comprises a large portion of the farm acreags

~wherever these soils oceur. Applieation of lime and fertilizer on these areas
will do much to improve their carrying eapaeity. Fertilization of hay and
pasture fields should be done preferably the second year after they were seeded
down, but may be applied on any field which has a satisfactory stand of grass.
1] placed expenditure on fertilizer is often incurred in adding it to fields on
which the growth of grass is thin and weedy. For Nappan soils the application
of fertilizers for grain and fields roots should be, 2-12-6 at the rate of 300 to
500 lh. per acre and 400 to 600 Th. per acre respectively, and 1,200 to 2,000 Th.
per acre of 4-8-10 for potatoes and garden c¢rops.

The largest area of cleared land on most farms of these soils is generally
in hay and pasture. Hay cuts on the average, about 1 to 1} tons per acre, largely
timothy, and the pasture fields have a comparatively low carrying capacity.
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The herbage, on the whole is only poor when left down any length of time. It
consists largely of the natural grasses indigenous to the region, namely, brown
top, wild oat grass and poverty grass along with such weeds as evening.primroge,
yellow weed or narrow-leafed goldenrod, the hawkweeds and sorrel. The principal
field crops grown are typical of those grown throughout the county; oats, barley,
timothy or mixed timothy and clover hay, turnips or mangolds and in some -
eases some corn, fed as o fodder crop. Buckwheat is also grown to a limited
extent, mainly for the grain but in some cases as a green manuring erop. The
average vield of oats is around 30 to 35 bushels per acre with barley elightly
less, buckwheat yields about 22 bushels per acre and field roots. approximately
400 bushels per acre.

That Nappan soils will produce much higher yields if good management
practices are followed, including the use of lime, manure incorporated in the
soil and the application of the necessary commercial fertilizers, is clearly shown
by results obtained at the Dominien Experimental Farm, Nappan, where 60
to 70 bushels of oats, 47 bushels of barley, 920 bushels of roots (swedes)
per acre have been obtained and mixed timothy and clover hay cuts 2 to 3
tons per acre.

Approximately 50 per cent of the Nappan association is still covered with
forest, mainly young growth trees consisting of red spruee, balsam fir, hemlock,
bireh, poplar, some maple, beech, with black spruce, red maple, tamarack and
alders on the poorly drained positions. Most of the bushland consiste of farm
woodlots that have been closely culled. A considerable acreage of the Nappan
soils that has been cleared and formerly farmed is now reverting to bush and
much good land is being taken out of production.

Fertitity and drainage are the chief problems to be considered in the
managemernt of Nappan soils. Damage from erosion is ab present more or less
local, but if these soils are subject to more intensive cultivation this factor
may be expected to become serious. In general, Nappan soils are good agri-
cultural soils and will respond o good management practices.

JOGGINS ASSOCTATION

Jogging association is one of the minor groups of soil in the county, occupy-
ing approximately 8,096 acres or 0.8 per cent of the land area. This association
comprises heavy clay till soils derived largely from relatively fine textu;ed
grey and red carboniferous sandstones associated with the coal measures series,
and possibly some material foreign to the srea, such as coarse grained igneous
rocks. -

Jogging soils are comparatively shallow, and on the whole, poorly drained
soils, found mainly on the nearly level to gently undulating topography between
Joggins and River Hebert, also north of Leamington Settlement. Surface bouldera
and stone in the profile are not common. The surface soil in the cleared or
cultivated areas is brownish-grey to dark prey in colour, being darker as the
organic-matter content increases. When dry it has a characteristic grey hue,
tends to become hard, baked and eracked. Below this is & mottled pale yellowish-
grey to light grey layer that is sticky when wet but erumbles to a powdery con-
dition when dry. This grey colour of the upper part of the soil is a disfinguishing
feature of Jogeins soils,

The subsoil is grey brown or drab ecoloured, may show a tendency 1o a
weak nut-like structure, is slowly permeable and stiff and frequently mottled.
At about 16 t0.20 inches the subsoil grades into 2 massive compact heavy clay
till, grey brown to dull reddish-brown in colour depending upon the type of
sandstone predominant in the till. A light grey, silvery sheen was often noted
along the face of blocks of the soil or on the face around stones. Numerous
specks of black carbonaceous material or coal are also prevalent in the parent
material,
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Where the redder coloured till occurs the drainage conditions are slightly
better than where the till is grey brown, the upper part of the profile is yellow
rather than grey in colour and the profile tends to be a little deeper. These
variations may occur within o few feet.

Owing to the character of the subsoil, water seeps away slowly and the
soil remains wet for a considerable length of time. A moisture belt oceurs at
the top of this very slowly permcable layer the effects of which have been to
give rise to the development of a strongly mottled or Glei-like horizen in
which root development is poor, due to lack of proper aeration. Because of the
high content of clay the surface soils tend to run and coalesce when wet, becoming
puddied, sticky and plastic. Upon drying out during the summer the soil bakes,
contracts and has marked cracks across the surface.

Surface soil textures are usually heavy, such as clay loam to heavy clay
loam, although some small, local variations of a heavy loam occaslonally oceur
on the knolls, particularly where underlain by the redder till.

A detailed profile description of 2 clay loam soil in a young growth bush
area iz as follows:—

Horizon Depth . Deseriplion
Ao -~ 17 Dak brown to black organic matter consisting of partly decom-
posed litter from birch, fir, alders, and sphagnum moss.
A4 " -2 Black heavy clay loam, containing a high percentage of organic

matter, has a weak granalar structure and a soft moderately
friable consistency. Numerous roots interwoven throughout
the laver. pH 4-2.

Aq 2"~ g Ashy grey clay loam having a weak, thin platy structure, a soft
copsisteney and o smoolh silty feel.  Slight motlling.
pH 4-4. .

Az 6 ~117 Strongly mottled ¢lay lcam. Has a weak platy structure; smeary
when wet, upon drying is quite firm but enunbles readily,
pH 4-5.

B 11#-20# Brownish-grey or drab heavy clay loam, mottled with grey and

vellow, Exhibits 2 weak nut-like structure; very slowly
permeable. pH 4-6.

C below 207 Greyish-brown heavy clay loam, massive, compact and Impervious.
Cootains numerous small black specks of carbonaceous
material. pH 5-4.

In some of the wetter spots a thin mucky layer of deeaying organic matter
covers the surface and the soil is almost swampy, with water-loving plants,
gedges and biue flag included in the vegetation. ,

Except for areas in and around Joggins and River Hebert very little of the
Joggins association 1s cultivated, Practically all of the land is eovered by a
somewhat serubby second growth mixed-woods vegetation consisting largely
of wire birch, white birch, ferns, alders, red maple, spruce and some larch.
Among the ground cover are rhodora, labrador tea, glyceria and other moisture-
tolerant species. The principal crops grown are oats and hay; yields are low and
the quality of the hay is poor. In some newly seeded ficlds {nir stands of clover
were noted but due to unfavourable seil reaction and the tendenecy of the soil
to “heave” clovers do not persist and the herbage of the grasslands soon
detiorates and has low carrying capacity.

At the present time Joggins clay loam has a low agricultural value. T4
could be measurably improved by the provision of drainage facilities such as
" ploughing the land in narrow, high crowned ridges with deep dead furrows to

carry away the excess surface water and following good cultural practices as
recommended for the other heavy soils such as the Nappan and Queens asso-
ciations,

_ Joggins soils are better suited to forest or permanent pasture than for
cultivated crops.



43
PuewasH ASSOCIATION

- The Pugwash associatlon comprises one of the four most important agricul-
tural soils of the eounty. They occupy spproximately 100,448 acres or 9.9 per
cent of the soils of the area and are found on the undulating to gently rolling
topography extending across the central seetion of the Cumberland plain from
the Minudie area to Wallace Bay. The largest areas cccur around Minudie,
the Mansfield-Leicester Road area north of Oxford and the Pugwash-Fox
Harbour area. Qther smaller blocks are scatiered across the Cumberland plain
region.

Pugwash soils are developed from glacial till derived mainly from moderately
fine textured, brownish-grey, brown, reddish-brown and greenish-grey Carboni-
ferous sandstones and red Permo-Carbomiferous sandstone. Oceasionally some
influence of Carboniferous conglomerate is present. Some of these rocks are
highly carbonaceous and where such rocks are abundant the soll usually has a
"~ darker brown colour and is permeated with small chips of the carbonaceous

material or coal. The undulations or ridges are relutively low, with long smooth
or gentle slopes; very little, if any, of the land is too rough for agricultural use.
‘The surface relief over most of the area is sufficiently variable to provide satis-
factory surface drainage and the texture and structure of the surface soil
and subsoll is such as to permit satisfactory internal drainage. Imperfectly to
poorly drained soils are found on some of the smoother topography. While there
are humerous brooks and streams running through the area, providing a natural
framework of drainage outlets, many of them are shallow and clogged with
vegetation and the streams are slrllggush except after heavy rains.

The stoniness of the land presents little difficulty for clearing and cultivating.
Cobbles and boulders of sandstones occur on the surface but can be cleared
readily. Some gravel oceurs throughout the profile and rock fragments are
. found in the parent material. The gravel content is not enough to interfere with
cultivation and adds frighility to the soil mass,

The cultivated surface soils on well drained positions are on the whole, low
in organiec matter. The soil has a pale brown colour and when dry has a
greyish cast. Structural development under the best conditions is only a weak
fine erumb, and the surface material tends to run together and to form a thin
erust when dry. ‘This crust is easily pulverized by cultivation and many of the
freshly ploughed fields have a fine cloddy appearance suggesting a heavy soil.
Where drainage conditions are unfavourahle the surface soil is darker in colour
and is often soggy and swampy. The subsurface is either light ashy grey or a dull
yellomsh grey, aceording to moisture conditions. Under poor drainage the layer
Is frequently very strongly mottled.

The subsoi! is usually o yellowish-brown to Jight brown permeable horlzon
that is subdivided into a loose upper part havmg a weak crumb to gr anular

_structure and grading into a firmer Iayer which has a weak platy structure.
This horizon is not g0 well differentinted in the poorly drained associate and
may be indurated. Except for the increased quantity of rock material, the
change from subsoil to parent material is gradual. The degree of compaction
increases with depth from the B, down; the colour tends to be darker, espeeially
in the area east of the Pugwash River where the higher content of carhonaceous
material has a marked influence on the mass colour of the soil. This carbonaceous
material oceurs as @ thin film on the faces of the soil aggrepates or as small
fragments about the size of a pea. The core of many sandstone cobbles is
composed of this material. West of the Pugwash River, in the Shinimieas-
Mansfield area, the subsoils are briphter in colour, have a somcwhat smoother
consistency and often have a silvery-grey lustre to the mass colour. This variation
appears to be related to the roeck material occurring most commonly in this
sector. This rock meterial is a soft, fine textured brown sandstone, eontaining
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little or none of the black, organic matter, and frequently has a fair amount of
micaceous material present. In some places the soil resembles the Tormentine
soils and where the two associations imtermingle separation of the two is
often difficult.

Sandy loam is the dominant textural class of the surface soil, with loam
and sandy clay loam also having been noted. A profile description of a well
drained Pugwash sandy loam profile, under forest conditions is as follows:—

Horzon Depth Descripiion
Ao 0 — 33" Brown to brownish-black organic matter; felty, partially de-
composed. pH 44,
As 34 - g7 Light grey sandy loam, having a pinkish cast. Tendency to
o platy strueture, irm but porous. pH 4.8,
B: 9”7 - 15" Light brown clay loam. Granular to fine crumb structure, soft

and crumbly, Contains some coarse gravel. (Good root
penetration, pH 4.8,

Bz 157 - 23" Light brown szndy clay loam, tendency to a platy structure.
Tirm to compacted, but breaks readily into sharp angular
fragments. Has a greyish cast. pH 5.1.

¢ below 23 Weak reddish-brown sandy clay loam. Firm to compacted, but -
permeable. Contains a moderate amount of roueded and
subangular grey and red sandstone fragments, varying
in size from 2* to over 87 in diameter; black carbonaceous
material also present. pH 59.

Agriculture

Much of the land occupied by the Pugwash. association is still under forest
vegetation, consisting mainly of seeond or younger growth red spruce and
birch, with some red maple, poplar, tamarack and pine on the well drained soil.
In the poorly drained positions it is largely serubby black spruce, tamarack,
wire birch and alders. The forest has in the past supplied considerable wealth
to the area and still continues to provide a large part of the income on many of
the farms. While there are blocks of forest from which logs suitable for lumber
can be obtained, severe culling has depleted the supply =0 that pulpwood forms a
large part of the revenue from forest products.

Mixed farming in association with dairying constitutes the major agricul-
tural activity and in addition some farmers grow s limited acreage of early
potatoes. Good quality Irish Cobblers are produced in the vieinity of Shinimicas,

The potential agricultural value of the Pugwash soils is fairly high, having
about the same natural fertility as the Queens soil, but being superior to it
in having better internal drainage. Drainage is an important factor in the area
in which these soils oceur as excess moisture in the soil delays the time of seed-
ing. In general, the heavier the texture of the parent material the less satisfactory
will be the internal drainage. The percentage of total clay given in Table 12
indicates that the Pugwash soil is intermediate between the heavy textured soils
such as Queens and Nappan, and the light fextured soil such as Tormentine,

For successful crop production atiention will need to be given to improving .
the fertility of these soils. They are low in available plant food and are very
acid, particularly in the surface soil. The recommendation made with regard
to the application of lime and fertilizers for the Queens soil applies equally as
well to the Pugwash soils. The lime requirements figures given in Table 12
indicate that regular applications of limestone, of two tons per acre, will be
necessary to alleviate the acid condition of the soil. -

Most of the cultivated land is in hay and pasture, muech of which is of
poor quality because of thin stand and weedy condition. Abandoned land
quickly shows the effects of deterioration and reverts to relatively dense growth
of alder and spruce. The maintcnance of suitable hay and pasture land will
require first, liming to promote the growth of elovers, followed by applications
-of manure or commercial fertilizers to furnish other plant nutrients. Deteriorat-
ing effects in the soil tend to be cumulative so that if even small applications



Stony areas. Used for sheep pasture. Cobequid Assoeiation,

Vegetable erops growing on Tormentine sandy loam.



ITaying operations on Acadia soil near Amherst,
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(a) Profile of Queens clay loam. Imperfect natural drainage.

(b) Shallow soil over shaly bedrock. Kirkhill Association,



Abandoned farm on Kirkhill Association. Note the sparse grassland vegetation
and the hilly topography.
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of lime or fertilizer were added to pastures they would help to maintain &
maoderate level of fertility: ) )

Average yields of oats and barley, the i{wo main grain crops, are 30
. bushels and 25 bushels per acre respectively, while hay averages around one ton
per acre. Under a good system of management, such as the turning under of a
good aftermath and the use of manure, lime and some commercial fertilizer,
yields of 50 bushels or more of oats, 40 bushels of barley and two tons of hay
per aere, have been obtained,

Pugwash soils generally are eagy to work under proper moisture eonditions.
Because of the lateness of the season they are often worked when they are too
wet, which produces o shallow cloddy seed-bed. Consequently the seed will be
exposed on the surface, germination will be poor, droughtiness increased and the
efficiency of applied fertilizers will be reduced.

Owing to the comparatively fine texture of the surface soil, erosion may
ocour either as sheet erosion or wind erosion. The maintenance of a higher organic-
matter content in the soil will help to solve this problem.

TORMENTINE ASSOCIATION

Soils of the Tormentine association cover approximately 124,218 acres or
123 per cent of the county. Developed mainly from the comparatively soft,
micaceous red sandstone of the Permo-Carboniferous period these soils are
amongst the most important agricultural soils of the county.

The general topography is broadly undulating to nearly level. On the
more undulating topography the surface relief provides moderately good surface
drainage and the permeable character of the subsoil provides good internal drain-
age. On the flatter topography, of which there is a considerable area comprising
approximately 55 per cent of the association, the natural drainage is imperfect
to poor. Burface drainage is relatively slow even though there are numerous
water-courses running through the area. Mast of them are comparatively
shallow and sluggish, except at the time of heavy rains, consequently their
efficiency as drainage outlets is much reduced. Dredging and cleaning out of
many of these water-courses, particularly the larger ones, such as the La Planche
River would probably increase the acreage of potential agricultural land. The
somewhat compact nature of the subsoil of the poorly drained associate which
in some cases is indurated to form hardpan, retards internal drainage, causing
the upper part of the soil to remain wet until quite late in the season.

Few reddish sandstones and boulders oceur on the surface of Tormentine soils.
Variable amounts of small sandstone fragments and smoothly rounded pebbles
are found in the profile, in some places the latter give the soil the appearance
of having been modified by water aetion. Stones in the profile however are not
abundant enough to interfere with ecultivation.

A vertieal exposure through a cultivated soil shows several distinet layers.
The surface Inyer consists of a fine textured, {riable, mellow soil, brown to light
brown in colour which dries with a greyish cast. The structure of the surface
soil is, on the whole, only weakly developed, but the soil has a characteristic
small cloddy appearance when cultivated, giving it the appearance of a heavier
g0il than is actually the casc. Below plough depth a light grey or white sub-
surface layer may occur depending to some extent upon the length of time the
ol has been under cultivation and how deep it has heen ploughed and mixed
with the subsoil. The upper part of the subsoil is & bright coloured, orange or
reddish-yellow, loose, friable sandy loam. It grades into a light brownish-red
to bright red, firmer sub-horizon that has a feebly developed thin platy
structure. Below 24 inches or more the parent material is a dull brick red,
glightly compacted sandy loam to sandy clay loam till, that is friable and porous.
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In the poorly drained position the surface soil is greyish-hrown in colour
and frequently has a weak fine erumb structure. The subsurface layer is dull
grey in colaur, frequently thicker than the A, of the well drained associate, and
18 often underlain by a strongly mottled yellow-grey layer, the zone of fluctuat-
ing ground-water Jevels. The subsoil and parent material are dull brownish-red
and quite compacted; the change from one to the other often being very gradual
making it difficult to separate them. '

The prominent feaijures of the Tormentine soils are: the characteristically
bright red eolour of the parent materizl and the mellow friable consistency of
the soil profile.

Two textural classes have been noted in this association, sandy loam and
loam. The sandy leam is the dominant texture. The following description is
representative of a virgin sandy loam profile:—

Hortzon Depth Descripiion

B2 15" - 27 Light brownish-red to brick red sandy loam. Tirmer than B
deeomposed. pH 4-2,

Ag 147 - 97 Light ashy grey io white sandy loam, has a pinkish rast, Practi-
cally structureless, loose an dporcus. pH 4-4.

By 97 - 15 Light vcllow, to reddish-yellow, locse, mellow sandy loam. Ilas

feeble fine granular struefure, contains variable amount
of small sandstone pebblea. Geod root penetration. pIL4-9.

Bz 15% = 27 Light brownish-red to brick red sandy loam. Firmer than Bl
but porcus. Has a wesk thin platy struclure, contains
sandstone pebbles and chips of soft red sandstone. Good
rool distribution. pH 5-0.

C below 27 Brownish-red or dull brick red sandy lcam, firm to slightly com-
pacted but perous. Crushes readily upon fracturing, tends
to break with a flaky {rvacture, brittle and grittier than
Ba. Some roat penetration also some red and brownish
sandstone gravel.” Much of the sandstone iz soft and
micaceous. The mica appears to impart a slight greyish
sheen. pH 4-7.

In the vicinity of Linden and north of Lake Killarney the soil is heavier
throughout than normal, the surface texture is loam and the sub-soil ranges to
a sandy clay loam or heavier. This appears to be a transition area between
Tormentine and Nappan soils and the principal rock material is a fine textured
brown sandstone, The profile has a somewhat more silty or more cheesy-like con-
gistency. In the Shinimicas Bridge-Head or Amherst area where the Tormentine
and Pugwash soils merge the profile is a little browner in colour and shows
slightly more compaction in the subsoil than iz generally noted.

Agricullure

Practically all of the well drained soil of the Tormentine association is
cleared and under cultivation and has a high agricultural value. The types of
agriculture prevailing over most of the area are mixed farming and dairying.
Around Amherst some of the farmers specialize in fluid mifk for the local retail
market or for shipping to outside markets. Over most of the area, however, cream
is the chief dairy produet, and iz sold to local creameries for butter produetion.
Strawberries, potatoes and vegetables, mainly for the local markets, are also
grown on many farms around Amherst where the soil is predominantly gandy
loam and well suited to such erops. .

The principal field crops grown, for Livestock feed are oats, barley, timothy
and clover hay, turnips and mangolds. Some buckwheat is grown and threshed
and occasionally some spring wheat is grown for domestic consumption.

Under the cultural practives prevailing penerally throughout the region
vields are relatively low, grain about 30 to 85 bushels per acre, hay 14 tons
per acre and field rcats around 450 bushels per aere. Although the natural
fertility of Tormentine soils is not high they will respond to good management,
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48 indicated by yields of oats as high as 76 bushels per acre and hay over 2
tons per acre. :

" The poorly drained areas are either used for rough permanent pasture or
bush, forming the woodlots on most farms. The tree growth consists of young
spruce, fir, red maple, alder and wire birch. The lay of the land Is suited
to the use of practically all modern farm-machinery. In general the surface soils,
. are easy to work and absorb moisture readily; cultivation is possible soon after
rains owing to the openness of the surface soil and the permeability of the
subgoil. Becanse of the light texture and porosity of the profile the moisture-
holding capacity of Tormentine soilg, except in the Linden area where the texture
ig heavier, is only fair. In dry seasoms crop groewth may be retarded because
of an insufficient water supply, particularly on the older cultivated areas where,
as a result of unsound soil management, the organic-matter content is low.
Careful attention to the maintenance of an adequate supply of organic matter
is essential for improvement of the moisture-holding capacity and preventing,
t0 some extent, the droughty condition of the =oil as well as for ensuring good
tilth and the maximum efficiency of applied fertilizers and the plant food
elements in the sol, The barnyard manure should be worked into the soil and
where the supply is insufficient, as is generally the case, 1t can be supplemented
by ploughing down a green manuring erop or a good elover aftermath. In many
cases the stable menure is applied as & top dressing, either just after seeding or
oh the aftermath of the first cui of hay. As mentioned above it should hbe
worked in wherever possible because the vrganic maiter is needed in the soil
not on the surface, At the time of seeding, oats usually receive 200 to 400 lb,,
and field Toots 400 to 600 Ib. per acre of commercial fertilizer. The kinds in
common use are 2-12-6 for grain and 4-8-10 for roots and potatoes.

Liming is essential on these goils if clovers are to be suceessfully grown and
if quality and yields, of not only the hay crop, but of pastures also, are to be
nerensed. Where the practice of liming has been followed, particularly in
conjunction with the use of manure or commercial fertilizers, excellent results
have been obtained and the practice should be encouraged.

On many farms in the past the farm practice has been to intensively cultivate
the fields close to the buildings, giving them sall the barnyard manure and leaving
the fields at the far end of the farm in grass, occasionally breaking the land
and giving it an application of commercial fertilizer. This practice iz now
being changed on many farms, all the fields being brought under z relatively
short, regular rotation (3 to 5 years) with a more uniform distribution of the
manure, the ploughing down of 2 good aftermath and the use of soil amendments.
Where this has been done it has resulted in a considerable improvement in crop
yields and quality of the grasslands.
~ The agricultural value of many poorly drained arcas could be increased by
some system of drainage and by following the same general practices of soil
management as are used on the better drained member. The pasture areas, on
the whole, have a poor quality herbage which is very often weedy. Under good
management more desirable species of grasses and clovers are encouraged and
the carrying capacity of the pastures increased. With the improvement of the
drainage some of the less well drained fields could be brought under cultivation.
Owing to the fine texture of the surface goil Tormentine soils on the well drained
position, are exposed to losses as a result of soil drifting, and to sheet erosion
caused by water action. ‘

SOUTHAMPTON ASSOCIATION

The soils of the Scuthampton association are medium textured till soils
derived from a mixture of purplish conglomerate, grey sandstone and grey con-
glomerate rock material. Depth to bedrock is variable with outerops frequently
ocecurring. The soil appears in many places to be a transition soil between the
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West, Brook, Rodney and Shulie soils. The texture and porosity of the till and
the general appearance of the profile iz somewhat varable depending on the
kind of rock material predominating and the proximity of the soil to that of
the other associations. In the Indian Reserve area, west of the Boar’s Back
road the soil mass is sandier than normal and containg more of the grey sand-
stone. Scuth of Athol the profile is also sandy and open but has a slightly
higher clay content and the parent material has a darker grey colour than in
the Reserve area, whilo south of Southampton the subsoil has a sufficiently high
clay content to classify it as a sandy clay loam and shows more compaction.
In the West Brook area where the conglomerate rock predominates the profile
is shallow and some conglomerate rock outerops oceur. The topography is roll-
ing to hilly; drainage generally, is adequaie and the quantity of stone on the
surface and in the soil 1s variable but not as plentiful as in the West Brook and
Rodney soils.

Only a small proportion of Southampton soils are cleared and under cul-
tivation. The greater part is still covered with a young growth forest vegetation
consisting, largely, of spruce, birch, maple, and fir.

The cultivated soil has a pale hrown or greyish-brown surface layer which
is loose and porous but may become crusty when the organic matter is low. Tt
js underlain by 2 bright brownish-yellow or deep yellow, loose, mellow B; which
in turn iz underlain by s medium brown, slightly firmer B, that may have a
weakly developed coarse granular to fine nut-like structure. Below 18 inches
the parent material is grey or brownish-grey in eolour, often compacted although
friable and permeable.

Sandy loam textures predomimate in the surface and subsoil horizons. A
detailed description of a virgin sandy loam profile is as follows:—

Hortzon Depth Description

Ao o- 17 Dork brown raw humus, partially decomposed mixed woods and
moss debris.

Ay 17— 37 Creyish-brown sandy loam, little or mo structure. Icose and

i porons. pH 4-0. )

As -5 Ashy grey to white sandy loam, loose and practically structureless.
p -2,

B: 57-10" Brownish-yellow sandy loam, fine crumb structure to structureless.
Loose and porous. Contains some gravel. pH 4-6 )

Bo 107-20" Brownish sandy loam, may have a grewish or purplish cast. Firmer

than B; but readily permeable. Weak crumb or small nut-like
structure. Some gravel. pH 4:8.

C  below 207 Brownish-grey sandy loam. Firm to compacted but permeable.
Cﬁnta.ins grey sandstone and conglomerate rock ‘material.
pH 4-6.
Agrculture :

As only the smoother topography along the roads is eleared the amount of
land farmed is small, the type of agriculture is o mixed lumbering-farming com-
bination, with lumbering providing most of the income. Oats and tirdothy hay
are the principal crops grown. Applications of lime are necessary for clover.
Yields under average treatment ate in line with those of most scils of the county
under similar conditions, namely, about 25 to 30 bushels ver acre for oats and
about 1 ton of hay per acre. In the Apple River district some excellent kitchen
gardens were noted indicating these soils will respond well to good cultural
practice,

Topography and quantity of stone on the surface rather than soil conditions
limit the agrieultural value of these soils.

Sourim AsSsSOCIATION

Shulie soils comprise the most extensive assoclation mapped in Cumberland
county and for this reason, rather than their agricultural value these soils are
among the most important in the economy of the countv. Extending across the
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Cumberland plain area from Salt Springs to Chignecto Bay Coast, they are
found around Springhill, in the vicinity of Macean, south of River Hebert, and
between Two Rivers and Apple River, with some smaller blocks in other parts.
In all, the area covered by the Shulie association is approximately 163,872
acres or 16-1 per cent of the total land area of the county.

These are fairly coarse textured soils developed on glacial till that owes
its origin to the weathering of hard, moderately coarse grained Carboniferous
. sandstones, light grey, greenish-grey and greyish-yellow in colour. In the
western scction, between Shulic and Apple River, some grey conglomerate
oceurs,

The topography of the Shulie soils is undulating as in the Shulie-Apple
River area; strongly undulating, as south of Two Rivers; or rolling, as around
Springhill Junetion.

Both surface and internal drainage is adequatc over the greater part of
the arca and on the more rolling areas is inclined to be excessive. Owing to
the sandy texture and the stony, porous character of the soil pereolating waters
pass rapidly through the soil, and the profile, as a rule, shows evidence of con-
siderable leaching. In the depressions and on the smoother topography drain-
sge is imperfect to poor, with numerous swampy spots being scattered through-
out the area: The unfavourable drainage conditions may be due to any one
or all of a number of factors, such as, inadequate natural drainage outlets;
shallow soil over bedrock or cla.y substrata both of which conditions were
noted, or to the formation of compaet or indurated subsoils. These compacted
layers restrict the downward movement of water and hold the excess water at
a high level as shown by the strong mottling of the bottom part of the com-
paratively deep leached horizon,

Shulie soils are charaeterized by the high percentage of grey sandstone
boulders and slabs on the surface and throughout the profile. The slabs of
sandstone are usually flat, sharply angular in shape and vary in size up to 8
inches or more in length, The bedrock in many places is close to the surface,
within 18 inches, and frequently outerops, especially in the Shulie-Apple River
area, :

SBurface soils in the cleared and occasional cultivated fields are usually
brownish-grey or a weak brown in colour, low in organic matter, loose and
structureless. The subscil generally is a loose, stony sandy loam, bright yellow
or yvellow-brown to greyish-brown in eolour, oceasicnally it is weakly cemented.
At about 24 inches the subscil grades into a brownish-grey parent material that
changes little in texture or compaction.

Surface textures throughout the association are quite uniform being pre-
dominantly sandy loam. On some of the knolls or higher ridges, where drifting
or erosion has removed some of the surface soil the texture is a loamy sand.
Under normal forest conditions an undisturbed soil has the following profile:—

Horizon Depih Desecription
Ay - 027 Raw Hhuimis, mainly coniferous tree debris, slightly decomposed.
p N .
As a7 Ashy-grey to white sandy loam. Practicslly structureless, very
porous, contains fragments of grey sandstone. pI 4-8.

P L Deep vellow to otange vellow sandy loam, Loose and porous; little
or no strueture: has a harsh. erifty fecl. Containa angular
fragments of grey sandstone. pH 5-4.

Ba 147247 Grey to brownish-grey sandy loam. Firmer than B; but quite
permenble. Has a tendency to o feebly developed fine platy
structure, pH 5-4.

C below 24* Grey 1:ico grey brown sandy loam. TFirm, permesble and stony.
pH 4-7.
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Agriculture

The soils of the Shulie association are not used to any extent for apgricul-
tural purposes; they are cssentially forest soils. This is not becazuse they will
produce better trees than other soils in the county, but hecause the quantity of
stone on the surface and in the soil mass, generally, is sufficient to limit, and in
places, prohibit the clearing of the land and the economieal use of farm machin-
ery. DBecause of the stony, porous nature of the profile the moisture-holding
capacity of these soils will be low, and moisture conditions in dry seasons
will limit erop production. Due to their sandy nature Shulie soils are strongly
podsolized and the natural fertility level is relatively low which will make
it difficult to maintain a satisfactory level of productivity.

These soils formerly supported a fairly good forest growth consisting of a
mixed softwood-hardwood assceiation, some of the tree species being spruce,
birch, red maple and pine on the better drained land with black spruce and
tamarack on the wetter areas, Praetically all of the land has been cut over,
80 that the better stands of timber to-day are zecond or younger growth trees
consisting of spruce, poplar, wire bireh, pine and some larch. The open spaces
are usually grown up to blueberries, bracken, sweet fern, such grasses as wild
oat-grass (D). Spicata) and poverty grass (P. Depeuperatum). Severe eulling
and forest fires have reduced a considerable acreage of Shulic soils to the state
of barrens, on which the vegetative covering is mainly wire birch, a scattering
of Jack pine and a dense growth of blucherry, sweet fern, bracken, sheep-
laurel and haircap moss. In the wetter areas black. spruce, alder, purple
laurel, Iabrador tea and rhodora form the natural vegetation.

Forest fires not only destroy the standing timber, they also destroy the
organic matter in the soil and in cases of severe fires also sterilize the surface
layer. "As a result it takes a considerable number of years for nature to
repair the damage because the vegetation re-establishes itself very slowly.

The average accumulation of forest litter and huwmus on Shulie soils is
comparatively thin and care should be taken to preserve it if Shulic soils are
to produce a good crop of timber, for which they are best suited.

WesT BroOOK ASSOCIATION

The West Brook association consists of a medium to coarse textured
glacial till soll oceurring along the northern boundary ef the Cobequid range.
The area covers approximately 74,259 acres or 7-3 per cent of the county. It
extends from Apple River to West Brook and occurs also in the vieinity of
Windham Hill, Westchester, Greenville and Wentworth., These soils are
developed from gravelly parent material derived mamnly from Carboniferous
conglomerate rock material, presumably of the Pennsylvanian series, and
some grey sandstone roek material.

The colour of the soil, particularly of the subsoil and parent material,
is one of the striking characteristics of this association. It is a deep red or
purplish red. This colour appears to be intimately associated with this
particular kind of conglomerate rock.

West Brook soils are usually well drained. Being situated on the undulat-
ing to gently rolling topography of the lower slopes of the Cobequids, surface -
drainage is rapid and on some slopes eresion may be serious. Although the
clay content of the subsoils has given them some degree of compaction they
are sufficiently pervious to permit free internal drainage. Narrow, ill-drained
depressions occeur at the bottom of some of the steeper slopes, on the more
rngged topography around Westchester. Ill-drained areas are also encountered
on the nearly level to gently undulating topography in the western section of the
county, 'The poorer drainage conditions in this area may be due to a higher
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clay content in the parent material than is usual or to the soil being shallower
over the roek. '

An appreciable amount of large stones and boulders cccurs on the surface
and occasionally outeroppings of the conglomerate rock are found. There is
considerable gravel in the subsoil and parent material, ranging as high as 50
per cent. The gravel consists principally of rounded igneous material which
is characteristic of the pebbles forming the conglomerate rock. Due to the
presence of this gravel the soll in many places has the appearance of outwash
material. - : :

In general the cultivated surface soil is low in organic matter, as indicated
by the light or yellowish-brown colour. Structural development is weak or
lacking altogether, and the soil is loose and porous. In some places the soil
has a reddish cast, which sugpests that surface soil is being lost through erosion.
The Ay horizon is light ashy-grey to white in colour, with a pinkish or purplish
east, It is a loose, porous layer with little or no structure. Below this is a
yellowish-brown to light reddish-brown friable subseil having a weak structural
development ranging from fine granular, in the upper part, to fine mi in the
lower section. Although quite gravelly the subsoil has a sufficiently high clay
content to give it a fair amount of body and a fair moisture-holding capaeity.
At about 20 to 24 inches the subsgoil grades into a dark reddish or purplish-
red gravelly parent material which is compacted but porous.

The area around Eatenville, New Salem and the western arca generally,
is browner in colour than normal and the profile contains more coarse rock
material, West of Westchester and near Lower Greenville the subsoil and
parent material contain encugh eclay to classify them as gravelly clay losm.
This may he due, in part, to the influence of the reddish-brown shales of the
Boss Point formation which is present in this region. ‘

In the imperfectly drained soils of the West Brook association the A,
layer iz frequently bluish-grey in colour, somewhat cohesive and has a
tendency to a weak platy structure. The subsoil is mottled at the top and
not clearly subdivided as in the well drained soil. .

‘Surface textures are variable consisting of coarse sandy loam, sandy loam,
grﬁvel.ly loam and loam. A detailed profile description of a virgin loam iz as
folows:— - =

Horizomn Depth Description

Ag o 2 * Dark brown to black raw humus, composed of mixed-woods debris.
Partially decomposed. pH. 4-6. :

Ae 2. 5 Ashy grey loam, has a pinkish cast. Structureless and laose, Soft,
friable. pH 4-6,

Br 5711 Deep vellow to light vellow brown gravelly loam, fine granular
structure, soft and loose. Good root penetration. pH 4-7.

B2 117-20" Brownish-red or light brown gravelly loam. TFirm, erushes readily,
has a wesk granular to small nut-like structure, Permeable,
rH 4-8,

C below W Purplish-red gravelly loam. Tirm to compacted but permeable.

Contams smooth, rounded conglomerate gravel. Tair root
penetration, pH 49, :

Agriculture

West Brook soils are largely covered by forest consisting mainly of young
growth of red spruce, yellow birch and wire birch. A large part of the cleared
areas are used for rough pasture which in general furnishes only fair grazing.
The natural grass herbage, mainly brown top and wild oat grass, is thin and
spindly. A large proportion of these soils are too stony and rough for the use
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of most agricultural machinery and it is only on the smoother topography along
the lower slopes, adjacent to the roads, that they are under regular cultivation.

General farming, with cream production as the main source of income, is
the type of agriculturc practized on West Brook soils. The principal crops
grown are oats, timothy, or timothy and clover hay, and some barley for the
feeding of Nvestock. Moderately good crops of grain can be grown where
sound cultural practices are followed. West Breok goils, as a whole, need more
organic matter. The addition of orpanic matter will help to retain moisture
and. also add to the plant food supply. Hay and pasture yields will also be
materially increased by aftention to the .organic matter supply. As a rule
hay and pasture yields are low on these soils. In the West Brodk and Petti-
grew Scttlement strawberries are grown successfully, largely for the local
markets in Amherst and Springhili. The soil is suited to this crop and also
to potatoes.

HODNEY ASSOCIATION

In general the texture, origin, and character of the land surface of the
Rodney soils are similar to those of the West Brook association. They are
developed from a gravelly or stony glacial till which is apparently derived
from 2 mixture of Carboniferous sandstone and conglomerate rocks and
material from the igneous rocks of the Cobequids, with the sandstone pre-
dominating. This mixture of rock materials has given rise to a soil that
possesses many of the features of the West Brook soils but differing from
them in having a browner colotired profile, a slightly lower clay and higher
sand content and in general, a more open, porous profile.

Rodney soils occupy approximately 53,267 acres or 5:3 per cent of the
total area. Two large areas have been mapped, one in the vicinities of
Southampton, South Brook, East Mapleton and Rodney. A second area
oceupies the territory extending from just east of River Philip toward North
Greenwood. 'These two main areas are linked by a narrow belt along the
base of the Cobequids between Rodney and Collingwood.

The topography is strongly unduiating to rolling. Numerous boulders,
mainly greyish sandstone, are found on the surface and a considerable amount
of coarse gravel and stone occurs throughout the profile. Drainage, on the
whole, is well established. Due to the character of the general reliel surface
drainage is rapid and the stony, porous nature of the profile permits rapid
percolation through the soil. On the lower stretches of the longer, smoother
slopes and in some of the depressions or gullies associated with the stecper
topography there are some small scattered areas of imperfectly to poorly
drained soil resulting from seepage from the higher ground. These areas
however are not very numerous, DBetween Windham Hill and Rodney, also to
gome extent in the New Canaan area the profile i3 more open and porous than
in the South Brook or the Collingwood and Williamsdale area. Consequently
the soll is less drought resistant in the former areas, where the dominanc
rock material is a moderately coarse textured sandstone, than in the other -
areas where eonglomerate Tock or a reddish-brown fine textured sandstone
or shale are evident.

Under cultivation the surface soils are brownish-grey to mederately datk
brown in colour, They possess little or mo structural development and are
only weakly cohesive. Ceceasionally in seme of the older grassland soils where
good management has allowed a fairly good sod to develop, a weak granular
structure is noted. ‘

The subsoil is light brown in colour, leose and practically structureless,
usually not quitec so firm as in the West Brook profile, and contains a con-
siderable quantity of gravel. The underlying till iz stony and permeable
although in places there is a fair degree of compaection. It ranges in colour
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from & weak greyish-brown to a weak reddish-brown. The degree of compactlon
and colour is related to the kind of rock material that is prevalent in the
parent material.

Surface texture varies within narrow limits, ranging from a sandy loam’ to
loam, with the loam being more extensive. A detsiled description of a virgin
profile of the loam follows:

Horizon  Depth Description

Aq 0” - 4" Organic layer, consisting of partially decomposed forest litter.

Ay "-13"  Dark grey loam, almost structureless. Gravelly and, friable.

As 1473 White sandy loam to loam, may have a faint pinkish cest, practically
structureless, loose and gravelly., Trregular development.

By 3 -9 Deep yellow to brownish-vellow gravelly sandy loam to loam. Ten-

. dency to a small crumb structure, loose and soft.

Be 9% -18"  Light brown gravelly sandy loam to loam, firmer than B; but per-
meable. Btructure is feebly developed, weakly granular.

C below 18* Greyish-brown gravelly loam. Firm but permeable.

The imperfectly drained member of this wssociation differs from the well
. drained mainly in the restricted development of profile. As @ rule the colour
profile below the surface is fairly uniform making it difficult to differentiate
between subsoil and parent material, It also has a duller lustre than the well
drained member and except in the depressions or on the flatter topography, A,
development is lacking. Where it does occur it is generally a dull grey colour
alnd oc\cia,sionally strongly mottled, Mottling as & general rule is not noticed in
this soil.

Agriculture

Only g smal]l percentage of the Rodney anssociation is under cultivation, the
cleared areas are small, nsually located on the smoother topography along the
ronds, and they are to a large extent used for pasture. The rugged character
of ‘the topography and the stoniness of the soil generally are unsuited to the use
of all types of modern machinery so will limit the extent to which Rodney soils
are developed for agriculfural purposes.

Approximately 80 per cent of the area mapped in this association is under
a forest cover consisting mainly of pure stands of maple, beech and birch or
mixed stands of maple, birch, spruce and fir. On most of the farms forest
products provide conswlerable part, if not the major part, of the farm income
with dairying in the form of eream production playing a secondary role. Herds
of cattle are small, the supply of barnyard manure inadequate with the result
the organic-matter content of the cultivated soils ig, on the whole, low.

The principal crops grown are vats and barley, some field roots, either turnips
of mangolds, chiefly turnips, and timothy or timothy and clover hay.

Under prevailing conditions oats and barley yield around 30 to 35 bu. per
acre, and hay about 1 to 14 tons per acre.

Cultural practices to obtain maximum yields on Rodney soils will be the
same as for those of West Breok assoclation, namely attention to the crganie-
matter content, proper fertilizer treatment and attention to erosion eontrol.

‘While erosion is not a serious problem with the Rodney assoeiation it is one
that exists, especially on the steeper slopes. Evidence of erosion is to be seen in
some sectors in the obvious increase in the amount of small stone on the surface
resulting from the washing away of the finer soil particles. Even in the bush
gullying is taking its toll. In many places old skidways or logging trails have
been obliterated and have given place to guliles where the destructive action of
gurface run-off has been accelerated owing to the gouging out of furrows in: the
surface covering as a result of skidding operations,
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SrENCcER ASSOCIATION

The Spencer association consisis of stony till soils derived mainly from dark
grey and brownish-grey Carboniferous sandstone, and from Triassic Trap rock
material. They oceupy 2,528 wcres or 0+2 per cent of the land ares, the least
gxtensive of the upland soils of the county. They are found on the strongly
undulating to rolling topography between Cape D0Or to Cape Spencer, at Black
Rock, and Partridge Island.

The relief consists of steep sided ridges with narrow tops. External drainage
on the whole, is free to excessive, and the open, porous character of the soil
mass allows free downward movement of water. There are however some seepage
spots on some of the lower shopes, invariably where the soit is shallow to bedrock.
The quantity of stone on the surface and in the profile is sufficient to restrict
and limit the clearing and agricultural development of Spencer soils. Numerous
boulders and angular slabs of sandstone and trap are found on the surface while
as much as 40 per cent of the subsoil and till censists of stone and gravel, and
ounterops of trap rock are not uncommon.

The surface soil usually consists of about 6 inches of light brown gravelly
sandy loam which has little or no definite structure, is loose, quite porous and
readily absorbs rainfall. The upper subsoil is a yellow brown or orange coloured
gravelly sandy loam, structurcless, loose and porous. Below this the lower
subsoil is a browner gravelly to stony sandy loam, sharper and grittier than the
upper part but like it, mlso loose, porous and lacking in structural development.
At a depth of 16 to 24 inches is a light grey brown to brown gravelly or stony
sandy till, which is- firm but quite permeable. The gravel or rock material
consists of smooth, flat, rounded and subangular particles, mainly sandstone and
trap with an admixture of other igneous rock material from the Cobequids.

Spencer gravelly sandy loam, the predominant textural class, has o relatively
low agricultural value, because of the nature of the topography, which is, on the
whole, too rough for the use of modern farm machinery, and because of the
stoniness of the soil. Very little of this soil is cleared and under crop. It sup-
ports a young mixed-wood growth, common to most of the soils south of the
Cobequids; namely, spruce, maple and beech, The cleared areas ave largely
used for pasture. The herbage appears to be of relatively good quality which
indicates that on the smoother slopes Spencer soils have an agricultural value
as potential grasslands.

HANSFORD ASSOCIATION

" The soils of this association are, as a rule, fairly coarse textured although
somewhat variable. They are developed on mixed till or parent material which
ranges from stony sandy loam to a sandy clay loam, derived principally from
brown, brownish-grey and grey Carboniferous sandstone. The soil is gritty and
containe a relatively large proportion of sand. The parent material may show
some indieations of weak stratification in the till. TIn places it has a fairly open
gubstratum and in others it is relatively shallow and slightly compacted but
permeable. The largest areas of Hansford soils oceur north of Oxford; between
Hansford and Conn’s Mills; also east of Thompson to New Jersey. Other,
smaller areas are found north of Mansfield, east of Nappan and cast of Blairs
Lake.

These soils occur on strongly undulating to gently rolling topography assoe-
iated with termninal moraine country and on broad-topped, fairly steep sided
ridge terrain and on knolls. They occupy approximately 42618 acres or 4-2
per cent of the total land area. : ,

The surface relief, on the whole, is sufficiently rolling to give good drainage
and the porosity of the subscil allows free internal drainage. In depressions
and on some of the lower slopes and flatter relief the soil is slightly heavier and
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natural drainage is restricted. The quantity of stone on the surface and through
the soil will adversely affect the agricultural development of these soils.

The surface soil in the cleared areas is a light grey brown sandy loam,
moderately low in organic matter, loose and quite porous. Under this is a
yellow. brown subsoll, gravelly and loose which grades at 20 inches into a firm
to slightly compacted, but permeable light brown gravelly sandy loam which
has a slight greyish cast. In many places the soil is similar to the Pugwash -
soils except that it has & much higher percentage of greyish sandstone slabs in
the profile and the till i3 not as uniform in texture.

Agriculture :

Hansford soils are not used to any extent for agricultural purposes. All of
the land has been cub over, some. of it has been cleared and hrought under cul-
tivation. At the present time however the acreage under crops is small, and
oceurs mainly around the buildings on farmsteads occupied for the most part by
part-time farmers, largely farmer-woodsmen. The cleared areas away from
buildings are wsually in grass, which is of poor quality, principally red top, and
generally thin and weedy.

Due to the prevailing light texture and the porous character of the profile,

Mansford soils have a low moisture-holding capacity, probably one of the lowest
of any zoil in the county and the organic-matier content is also low. The land
under crops produces fair yields of small grains, vegetables and potatoes but
constant care is needed to maintain fertility.
- Under present economie conditions Hansford soils are marginal agricultural
land and would be better left under forest. At the present time the tree growth
conststs largely of young birch and spruce. In the Leicester Road area where
the soil has a little more body, maple and beech also oeccur. Many of the burned
over areas now consist of birch-blueberry barrens.

COBEQUID ASSOCIATION

Occupying approximately 64,083 acres or 63 per cent of the total area the

Cobequid association consists of soils developed on comparatively shallow till,
which has been derived frem igneous rock materials such as felsite, syenite,
diorite and granite. This soil is well distributed across the top of the Cobequid
mountain range, from the vieinity of Lakelands, on the Parrsboro Pass, to the
county boundary east of Wentworth. Another smaller area oecurs west of New
Yarmouth and Eatonville.
- The general topography is rolling to hilly, in some places mountainous, with
the tops of the larger hills being gently undulating. When considered ags a
whole it has the character of a dissected platesu, many deep, steep-sided gorges
and ravines accentuate the apparent ruggedness of the topography. Drainage
on the whole is adequate, the surface relief is sufficiently undulating, over most
of the area, to provide moderately good surface run-off and the porosity of the
goil mass is favourable to the free movement of percolating water. Seepage
spots oceur, due to the nature of the local surface relief or to the movement of
éxeéss ground-water over the surface of the bedrock.

Varying amounts of stone and boulders occur on the surface and throuch-
out the profile. Numeérous large stone piles in the fields and along the fence
rows are testimonials to the amount of labour spent in clearing the land, Depth
to bedrock probably does not average more than 2 feet and rock outerops occur
frequently. Surface soils in the cleared areas are dark brown to dark grey
brown in colour and where there is o fairly good supply of organic matter have
a granular structure. In seepage spots the surface soil is much thicker, almost
black in colour and becomes quite soggy. The subsoil which is dark vellow
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brown to rust brown in the upper part and brownish-grey in the lower section
eontains a large amount of angular gravel, in some cases as high as 45 to 50
per cent. At about 14 to 18 inches it grades into & grey, compact stony till.

The Ap or subsurface layer is not always present in the cleared areas. How-
ever under forest vegetation and good drainage conditions it is light ashy grey
in colour, mellow and porous, but under poor drainage, such as in seepage spots,
" it tends to be bluish-grey.

Surface soils range between sandy loam and loam in texture, while the
sandy Joam is probably the more extensive, The loam occurs most frequently
on the smoother topography hence is of greater agricultural importance. The
profile of a representative loam soil consists of \—

Horizon  Depth Descripiion
Ap - 4" Dark brown to black raw humus, composed of partially decompased
tree, grass and sphagnum moss debris. Strongly acid reaction.
Good root mat.

Ay Lo Dark grey to dark brown of black loam having a feebly developed
granular structure. Soft and easily crumbled. Strongly aeid.

A2 PARN 4 Light ashy grey gravelly eclay loam. Has a feeble granular strue-
ture; soft, mellow consistency and is strongly acid.

Bt 57117 Dark yellow-brown to dark rust or bronzy-brewn, porous, gravelly

sandy loam, Fine soil particles are soft, mellow and have weak.
cohesion, There is good root distribution through this layer.
Reaction is strongly acid.

Be 117-19~ Light brownish-grey gravelly loam, having a weak granular strue.
ture, which readily crumbles. It is firmer than Bi but per-
meable. Stone content inereases, many roots permeate the soil
and the reaction is strongly acifl.

C  below 197 Light grey gravelly or stony clay loam till. Quite compact and
hrittle, shatters readily. Practically no roots present. Reaction
medium acid,

The characteristic colour of the By or upper part of the subsoil is probably
due to the infiltration of organie colloids from the surface layer. QOccasionally
the texture of the parent material is much lighter, light loam to sandy loam.
This oceurs frequently in the shallower profiles. The quantity of rock material
also is usually greater in the shallower profiles, hence moisture capacity will be
lower than in the deeper, better textured soil.

Agriculture

Nearly all of the Cobequid soil is under forest vegetation. The main species
are spruce, yellow birch, wire birch, maple, with some beech and fir. Some
stands consist of almost pure spruce and others are the maple, yellow birch
and beech, but the mixed stands predominate. In the poorly drained soils black
spruce and alder predominate.

Very little of the Iand is used for farming; many of the cleared areas that
were under cultivation at one time, are now reverting to young forest growth—
malnly spruce or alder.

Character of the topography, stone content and variability in depth of soil
over rock are factors adversely alfecting the agricultural value of Cobequid
soils. On the whole the majority of the area is betier adapted to forest, which
is its main crop at the present time. The soil on the smoother reliel tends to
have the deeper profile, consequently better moisture conditions than the
shallower soils. Tt offers possibilities for pasture lands that with reasonable
attention should give very satisfactory results. Two factors however may limit
the use of the land for this purpose, difficulty of access and the problem of
water supply for the livestock,
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WYVERN ASSOCIATION

This is & group of stony till soils extending along the northern boundary of-
the Cobequid range, from the vicinity of New Canaan to Wentworth. They
are derived prineipally from igneous material in which granite is prominent,
with some small amounts of grey sandstone. ’

The surface relief ranges from undulating to hilly. The smoother
topography is characterized by long smooth slopes, while that of the more
rugged sections frequently consists of short, steep-sided ridges having narrow
tops. '

External drainage iz rapid to excessive, especially on the more strongly
sloping relief and the gravelly, porous character of the =oil mass allows rapid
percolation of ground-water. In areas of more rolling topography semi-swampy
spots are to be found; these are seepage spots on the lower slope or in the
depressions between the stecper slopes. On the steeper slopes erosion has o
some extent modified the profile, both by removal and deposition, as shown
by the redder cast of the surface soll on these slopes and the thicker darker
coloured surface soil at the bottom of the slopes.

Boulders of granitic origin are plentiful on the surface, over most of the
area. QGravel and stone are also plentiful through the soil being as high as
60 to 70 per cent in the parent material.

Wyvern soils eomprise abaout 4-2 per cent of the land area in the county,
or approximately 43,891 acres, Of this area 75 per cent or more is still covered
by woods, largely a mixed hardwood-coniferous association. Some of the
more luxuriant stands of hardwoods are encountered on these szoils, either as
the predominant species in the mixed-woods association or as pure stands.
Sugar maple, beech, yellow birch and red spruce are the main tree species.

A cross-seetion of the soll in old pasture areas consists of 6 inches of
brown to dark brown loam permeated with fine roots and having a fairly high
organie-matter content. It is loose, soft and friable and has s weakly developed
crumb structure. Under the prevailing cultural praetice the organic matter
becomes depleted and the surface is usually lighter brown in colour and loses
its structure, Below this is a loose, mellow layer, variable in thickness and
development, which is dark yellow brown or light bronzy-brown in celour. At
about 9 inches it grades into a brown gravelly sandy loam that has much the
game general eharacteristics but is frequently firmer than By;. The parent
material, which is reached at around 20 inches, is a firm but permeable gravelly
or stony till, brown or greyish-brown in colour.

Wyvern soils do not appear to have been as strongly podsolized as some of
the other soils of the county, especially those of the Carboniferous region. While
the ashy grey subsurface or A, horizon oceurs in the wooded areag it is mot,
a3 a rule, as well developed or as persistent as in other soils,

Loam is the dominant textural class, although sandy loam and gravelly
phases are encountered. A profile description of a loam profile, taken in a
second growth woods area is as follows:—

Horizon Depth ‘ Deseription
Ay Or—~ 3" Very thin layer of leaf litter, mainly deciduous leaves,
Ay 4= 4" Brown loam; meoderately well developed crumb structure; soft
mellow consistency, loose and absorbent. Good root develop-
ment, pH 4-0.
Az 4" 6" Intermittent pockets of ashy grey or white sandy loam, haz a

purplish hue, [oose and porous.
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Hovizon Depth Deseriplion

By 6"-11" Dark yeliow brown or light bronzy brown gravelly sandy loam.
Tendency to a weak small crumb structure; loose and porous;
contains a considerable amount of smoothly rounded and
flattened granitic and other igneous gravel. (Good root pene-
tration. pH 4-4.

B2 117-20" Brown gravelly sandy loam, shightly firmer than B, otherwise
much the same as By, pH 4-8.

C below 207 Greyish-brown gravelly sandy loam till. Firm to compacted but
crushes readily and is permeable. Large proportion of the
gravel granitic in origin. pH 4-6.

Wyvern soils differ from Cobequid soils in that they are somewhat sandier
throughout, usually have a deeper profile and the rock material present is gravel
rather than angular stone. Roots of most ecommon plants easily penetrate the
soil down to and into the parent material. FErosion has in some places modified
the profile by remwoval and depoesition of part of the surface soil. The deeper
profile is found on the smoother or gently undulating topography on the top of
the Cobequids or on the lower section of the northern slope. On the steeper
slopes the profile is shallower and stonier.

Agriculture _

The economic value of Wyvern association lies mainly in the forest cover for
which it is, on the whole, well suited, as the vigorous tree growth well proves.
While the physical characteristics of the soil have much to recommend it as-a
potentiml agricultural soil the prevalence of stone, the eharacter of the topography
over a large part of the area, and its general location and inaccessibility will be
limiting factors to Jre considered in its utiiization. ' :

At the present time most of the land utilized for agricultural purposes oceurs
along the northern slopes of the Cobequid where it is used largely for pasture
land. Fields that are within easy reach of the farm buildings -and are located on
the lower, smoother slopes are used for field erops and in seasons of favourable
moisture conditions fair yields of grain, mainly oats, and hay, are obtained. In
vears past a considerable acreage of land along the roads going south over the
Cobequid range had been cleared and farmed as noted by the old grasslands
reverting to bush and the stone fences now well hidden by the dense growth of
young trees.

The type of agriculture that was practised on these abandoned farms and
largely prevails today is a part time lumbering-mixed farming type. Herds are
small in size; three or four milch cows, and some caitle for fattening. The
cream is usually sold to local creameries.

The main crops grown are cats, barley, buckwheat and timothy hay with
some fairly good crops of clover in newly seeded fields. Under the normal
cultural practices prevailing, grain yields around 25 to 30 hushels per acre, and
hay cuts 1 to 14 tons per acre. :

The ares of Wyvern scils having 2 surface relief suitable for farming is
relatively small and the pareels of such land arc widely scattered so that its
value as an agricultural goi! is limited and it would be better left in forest.

KIRKHILL AsSoCIATION

Kirkhill association occupies 29,933 acres or 2-9 per cent of the county. It
consists of a shallow shaly till soil derived from a bluish-grey or medium grey
shale, presumably Pre-Carboniferous material, This soil oceurs in the southern
part of the county, extending almost continuously from West Advocate to the
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eastern boundary of the county, along the Harrington River. The area forms a
belt 2 miles wide and is only broken by stretches of alluvial soils along the
various rivers, ,

The topography is rugged or hilly and has the appearance of an undulating
platean strongly dissected by numercus deep ravines and sfream courses.

Because of the nature of the surface relief, the abundance of natural drain-
age outlets, and the shaly porous chamacter of the soil, Kirkhill soils are pre-
dominantly well drained, having good surface drainage and fairly rapid internal
drainage. Oceasional seepage spots oecur on some of the smoother glopes where
the bedrock is near the surface and breaks the slope.

In some of the small depressions, the soil consists of 20 to 30 inches of fairly
well decomposed peat.

Surface stone is plentiful, in places sufficient to interfere with the elearing
of the land, and the subsoil is gravelly or shingly. The rock material is com-
posed, principally, of thin flakes or chips of shale which are comparatively soft
and easily broken. Bedrock outcrops are frequently encountered.

The profile of this soil is variable in depth ranging from 12 to 24 inches.
Tt is not so severely leached as soils developed from sandstone material and the
subsoil has a characteristic yellow colour.

Under cultivation or old pasture land conditions the profile usually consists
of, a grey brown or 4 light brown, loose, mellow surfiace soil, sandy loam to loam
in texture and having only weak structural development, pulverulent to fine
crumb. Below this is a bright brownish-yellow or strong yellowish-brown sub-
soil, which is loose, porous, almost structureless and only weakly cohesive, It
contains 50 per cent or more of fine shale. This layer dries with a pale yellow
colour.

The parent material in the deeper profile is an olive grey or olive brown,
loose, porous shaly €ill, containing 70 per cent or more of shale chips. In the
shatlow prafile the parent material is frequently composed of partially weathered
ghale chips with little or no fine soil material. In many places the soil has the
appearance of being a semi-residual soil. There is however sufficient evidence
to indieate feeble glaciation so that Kirkhill soils might propezly be designated
as “Glacio-residual.”

The surface texture is loam to clay loam, with some emall areas of slightly
lighter texture on some of the sharper knolls, A detailed deseription of a repre-
sehtatitve profile of the deeper soil taken under as nearly virgin conditions as
possible in o second growth forest area, is as follows:—

Horizon Depth Deseription
Ao 0" — 3"  Dark grey brown to black moss or organic layer consisting of partially
.~ decomposed mixed woods litter. pH 4-2.

Az 3% - 77 Light ashy grey chaly heavy clay loam. Very feeble atructure, loose
and porous. Contains a high percentage of shale chips. ph 4-0.

By @ =127 Deep yellow-brown shaly sandy loam; structureless, loose with only
weak cohesion. Fairly good root distribution. pH 4-5.

Be 127-24# Darker yellow brown shaly sandy loem, with a slight olive cast.

Similar to By in structure and comsistency, but contains more
shale chips. Fairly good root penetration, pH 4-9.

C below 247 Olive grey or olive browm shaly sandy loam till, largely composed of
ﬁnHehg ‘;:liwded bluish-grey shale fragments; loose and porous.
P .
Agriculture

Owing to the ruggedness of the topography and the variability of the depth
of the profile Kirkhill soils can only be classed as marginal agricultural soils.
While a fairly large proporfion of the land has, in the past, been logged and
cleared and brought under cultivation most of 1t is now in bush or neglected
grassland that is reverting o woods. Areas suitable for farming are small in
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extent and widely scattered, where the soil is being cultivated the type of agri-
culture practised is largely a part time lumbering-farming propogition, providing
a place of residence and seasonable employment when lumbering operations are
slack.

The crops grown arc mainly oats and hay, the latter largely composed of
native grasses or timothy. Grain crops are only fair and hay stands light
although the condition of the turf on many old grasslands is superior to that on
the sandstone formations, Some very good vegetable gardens are grown indieat-
ing that Kirkhill soils will respond to intensive cultivation and proper soil
ranagement,

Soils on Water-laid Parent Materials

The soils on water-laid parent materials include the Hebert, Parrshoro,
Cumberland and Acadia associations. They are found on kame and esker forma-
tions; as outwash deposits and terraces along the rivers and streams, and around
the coasts. '

While they are not very extemsive, covering approximately 74,309 acres or
7-3 per cent of the area, the water-laid soils are important because they include
the marine deposits or dykelands {Acadia association) and the intervale lands
(Cumberland association).

Soil textures cover a wide range, from cobbly leamy sands to silty clay loam
and clay loam. Textures are largely influenced by the geclogical origin of the
material and the effects of water action.

The Hebert and Parrsbore associations are coarse textured, porous, well
drained soils of the kames, eskers, older river terraces and deltas. Surface soils
absorb the rainfall readily and dry out rapidly. The porous nature of the
gubsoils facilitates rapid leaching and as the original base content of such water-
worked soils is not very high they will require sound management praetices if
good yields are to be obtained. Gravel pits arc found on these two associations
and the gravel is of variable quality. ‘

The Cumberland association consists of bottom-land or intervale soils.
These soils are immsture, subject to flooding and remewal, and drainage is
geasonal. Agricultural value depends largely upon depth of the deposit,
texture of the soil and gravel content. .

Acadia soils are found around the coast and in some of the river estuaries.
They are heavy textured, and probably the most fertile soils in the county.
Natural drainage is variable. ‘

HEBERT ASSOCIATION

The soils of the Hebert association are in many respects similar to the
Parrsboro soils; but they usually occur on the more irregular topography of the
kame and esker formations; as ridges or remnants of old terraces along the
slopes bordering drainage channels, and as outwash on the adjacent smoother
topography. Formed from water deposits they consist of sands and gravels
derived mainly from sandstone and conglomerates of the Carhoniferous period
and igneous rock material of the Pre-Carboniferous period. The more stony
and cobbly soils are associated with the steeper slopes and ridges, while the
sands are formed on the smoother topography along the bottom of the slopes
and along the drainage chanmels.

_ Oceurring as they do along most of the larger drainage channels and along
many of the smaller ones, Hebert soils, are well distributed throughout the
county, having a total area of 25,767 aecres or 2-5 per cent.

The largest and most important areas are along the Folly Pass and Wallace
River, the Pugwash River, River Philip and the Boar’s Back ridge along the
Hebert River, With the exception of a few small isolated areas these soils are
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all well drained. The nature of the topography on which the greater proportion
is found allows rapid run-off and the porosity of the soil mass permits free
percalation, The stony nature of the surface soil, on the steeper slopes, has
protected it to some extent from serious erosion damage.

Cultivated surface soils are brown in colour, varying in intensity from Light
to dark according to the organic-matter content, which generally is low. Immedi-
ately below this is a white or light ashy grey subsurface layer. Both the sur-
face and and subsurface horizons are loose and porous, lacking structure and
cohesion, The subsoil is loose and porous, yellowish-brown to light brown in
colour, which at 20 inches or more grades into stratified parent material.

Three textural classes have been mapped; sandy loam, gravelly sandy loam
and cobbly sandy loam. The sandy loam is the mosi extensive and is more
frequently used for agrieulture. A representative profile of a virgin loamy sand
is described as follows:— :

Horizon Depth . Deseription
Ag or— 1" Dark brown to black organde matter, fairly well decomposed needle
and moss debris. pH 4-6.
Aq 17~ 5 White sard, structureless, Ioose, apen, has slight pinkish cast. No
cohesion, pH 4-4.
B, 513" Deep vellow brown loamy sand, struchureless, loose and open.

Scattered throughout are pebbles of weakly cemented material
about, 37 in diameter. pH 4'6.

Bs 13724 Light brown with reddish east or light reddish-brown leamy sand;
structureless, loose and porous. pH 4-8. N
C  below 247 Brownish-grey sand, stratified with lenses of reddish fine sandy

loam to very fine sand, Biratified gravel 3 feet or more from
surface. pH 4-6.

7 The sandy loam differs from the other two classes in its smaller quantity
of gravel, and in being practically stone free.

The cobbly sandy leam is very opea and porous which makes it a dry soil
consequently unsuitable for agriculture. )

Hehert goils are not important agricultural soils. They are largely eovered
with young growth of spruce, fir, pine and wire birch. The cleared land is con-
fined mainly to the smoother topography along the drainage channels where the
sandy loam is located. Like the Parrsboro soil their agricultural value will
depend more on the cultural practices followed than on the character of the
goils. Given good management, Hebert sandy loam could be used for early
crops such as potatoes and strawberries; but is marginal as grassland soil. The
grass sband is only fair in all but wet years and even then growth is inferior to
that upon the stronger till soils. '

ParrspBoRo ASSOCIATION

Parrsboro Soils oceupy the nearly level to undulating outwash plains, river
and delta-like terraces. They are light textured soils developed over shaly,
eravelly and stony parent materials derived from greyish shales of the Lower
Carboniferous or Upper Devonian, the igneous rocks of the Pre-Carboniferous
and in some cases Carboniferous sandstone material may predominate.

The larger arcas of these soils are to be found around Advocate, Diligence
River and Parrshoro with some smaller areas scattered throughout the county.
The total area is about 8,041 acres or 0-8 per cent.

While the general relief of the areas on which the Parrshoro soils oceur
does not allow rapid run-off, drainage generally is free to exeessive. The porous
character of the soll permits rapid internal drainage and it is only in the
occasional trough-like depressions, such as occur between Parrshoro and
Diligence River, that drainage msy be restricted. In seasons of low rainfall
the low moisture-holding capacity of these solls may result in drought injury
to the common crop plants.
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The cultiveted surface soil is greyish-brown to dark grey in colour depend-
ing upon the organic-matter content. Where this tends to be high the tilth
of the surface soil, as indicated by a small erumb-like or granular structure, is
moderately good. Below this is a yeliowish-brown to light brown or wesk
reddish-brown subsoil. It is usually loose and porous with little or no definite
structure, Occasionaly however, a tendency to a weak cementation in the upper
part of the subsoil cecurs. At a depth of about 20 inches the material grades
mto a grey brown to olive brown gravelly to stony parent material which is
stratified to a greater or lesser degree. The character of the parent material
depends to a large extent upon the area through which the stream courses
traversed. In the Diligence River-Port Greville arca it usually eonsists of small,
flat, smoothly angular fragments of shale whereas in the Parrshoro area it iz
more rounded and mainly igncous gravel or stone.

As o rule there arc very few large boulders on the surface but the whole
profile is gravelly to stony, running as high ag 88 per cent gravel in the parent
material,

The surface texture varles from sandy loam to gravelly loam with the
gravelly loam being the dominant texture.

A detailed deseription of a representative profile of Parrsbore gravelly
loam iz as follows:—

Horizon Depth Descripiion
Ap 0- 1~ Black scmi-decomposed, felty organic matter consisting principally
al peedle and moss mould.

Ay 17— 5 Grey brown gravelly loam having a weakly developed fine granu-
lar structure. It iz soft, loose and powdery, and only weakly
cohesive, Traces of a light ashy grey layer are present, mainly
ag small, isofated pockets. pH 5-0

B 513" Light brownish-yellow gravelly loam, loose and perous with only
a very weak development of s fine granular struciurce. Reot
development is fair. pH 5-0.

B, 137-16" Light brown gravelly, coarse sandy loam, similar structure to the
upper part but slightly firmer although quite porous. There
is 2 marked increase in the amourt of gravel or stone, pH 46,

C bhelow 167 Greyish coarse gravel and cobbiestones, mainly rounded igneous
rock material. Loose end very porous. pH 5-0.

In the Port Greville-Diligence River area the profile is shallower, not so
well develeped and has a little more hody throughout than is general for Parrs-
boro soils. Surface boulders are more numerous in this locaht}f and poorly
drained areas are more frequent.

Agriculture.

Owing to the open, porous nature of the soll, and to its low moisture-holding
capacity, Parrsboro soils can only be considered as marginal agricultural soils.
Their agriculbural use will be largely determined by the cultursl practices
followed. In seasons of high precipitation and under good management, which
includes the building up of the organic-matter content and liming, as well as
the use of commercial fertilizer, moderately good erops of hay and oats can
be produced. Hay, mainly timothy and red top, yields about 1 ton per acre
and oats, the main grain crop, about 256 to 30 bushels per acre.

While most of the area mapped as the Parreboro association is cleared, only
a small percentage is cultivated. The majority is grassland of poor quality,
the herbage consisting malnly of red top or brown top. Spruce, alder and some
birch vegetation is encroaching and claiming a considerable part of this land.



63

CUMBERLAND ASSOCIATION

Cumberland association consists of soil materials carried and deposited
along the bottoms of stream courses and lying at and below flood level. The
materials are largely of local origin and the soil mass, will in the main, reflect
the infAuence of the rock materials of the area through which the stream flows.
Being associated with praetically all the streams of any size, Cumberland soils
are widely scattered throughout the county, and they are, in some sections, of
considerable importance in the agricultural economy of the arca, although
not very cxtensive in acreage. They comprise 2-4 per cent of the county arca
or approximately 24,096 acres.

The surface relief is nearly level, with small undulations and hummaocks,
Natural drainage is variable and is largely influenced by seasonal fluetuations in
the level of the individual streams, In the spring and aiter heavy seasonal rains
the drainage conditions temporarily may be poor, but once the water-table is
lowered the soil is moderately well drained. .

Cumberland soils are variable in texture, ranging from gravelly material
to fine sand, silt or ¢lay. They are immature soils, heving little or no profile
development and are periodically made over by fresh soil material deposited at
the time of flooding, Variations in the texture of the subscils are as wide as
those of the surface soil, although they are as a rule composed of coarser
material than are the surface soils,

Three textural c¢lasses have been mapped in the Cumberland association;
gravelly sandy loam, sandy loam and silt loam. While the sandy loam is the
mogt extensive, 10,707 acres, the silty loam is perhaps the more important
agriculturally.

A representative profile of Cumberland silty loam has the following
description:— '

Huorzon Depth Description

Burface Soil: Br- &” Dark reddish-brown or light chocolale brown loam- to silt
loam. It is soft and meliow, has a fine erumb structure,
tends to he sticky when wet. Good root distribution,

pH 5-0.
Subsoil : g2 Lighter brown Ioam to silt loam. TPinely granular structure,
soft, mellow consistency, pH 5-2.

Below 28”7 Similar to the subsoif, faintly lsminated with thin layers or
lenges varying in hue and texture. These lensez are due
to mode of deposition. Below 42% the soil tends to be~
come coarser in texture. pH 5-0.

The depth of the profile of Cumberland soils varies from 10 to 36 inches,
Most of the soils are underlain by coarse sand or gravel and the coarseness and
character of the gravel frequently varies with the distance from the Cobequid
Mountains. : .

The profile of the silt loam is usually free from any appreciable amount of
gravel; the sandy loam is more open, usually contains a fair amount of fine
gravel throughout the soil, and coarse gravelly material is frequently reached
within 36 inches of the surface. The gravelly sandy loam usually consists of
6 to 12 inches of dark brown gravelly sandy loam over coarse gravel or eobbles.

Qccasionally small depressions are poorly drained and may even be mucky,
such spots however are not numerous,

Soils of the Cumberland association, especially the sandy loam and silt
* loam, are important because in some sections they provide most of, and in zome
cases, practically all of the arable land on the farm. They are all more or less
cleared, but in some of the more neglected sections alder and willow are
encroaching, Owing to the periodic flooding or silting the soils of the Cumber-
land assoeiation are comparatively fertile and have continued to produce rela-
tively good crops, particularly prass,




The extent to which these soils are cultivated depends largely upon their
stoniness, depth of soil and the frequency and length of time they are flooded. As
a genera.] rule the gravelly sandy loam class provides only poor rough pasture,
Such soils ocour mainly close to the Cobequid Mountain Tange and are shallow
to the eobbly substratum.

The sandy loam class 1s also largely used as meadow or hay land, although
in some sections grain is occasionally grown. The wider variety of erops is
grown on the silt loam; in the vicinity of Oxford and River Philip Station some
very good crops are obtained. The turf of the grasslands is fairly thiek, with a
relatively high percentage of white or alsike clover. Where lime is used good
stands of red elover have been obtained on the new seeding, with hay yielding
2 to 2% tons per acre.

The principal grain crops grown are oats and barley, in favourable years
and under good management 35 to 40 bushels of grain per acre are obtained.

ACADIA ASSOCIATION

One of the most important soils in the Cumberland county area consists of
the marine deposits or “dykeland” as it is locally called. These dykelands com-
prise one of the most unique features of the landscape of the Maritime Provinces
of Canada and have been made famous by Longfellow in his poem “Evangcline”,
They have had an important place in the history and agricultural development
of the Maritimes since the very earliest settlement by the French or Acadians,
in 1605. PBecause of this association with the early life of the region it was con-
sidered appropriate to designate them the Acadia association.

Acadia soils are found around the coast and in the estuaries of many of
ihe rivers. The largest area occurs at the head of the Bay of Fundy forming a
prairie-like streteh of land along the boundary of Nova Seotia and New Bruns-
wick. The area with whieh this reporb is concerned consists of what i1s known
as the Amherst Marshes, which are situated between the Missaguash River and
Amherst, the Elysian Fields or Minudie Marsh at the head of the Minudie
Pemnsula. the dykeland along the Hebert, Maccan and Nappan Rivers and
other smaller areas in the vieinity of Advocate and along the Northumberland
SBtrait. The total area of Acadia soils covers approximately 16,045 acres or
16 per cent of the land area.of Cumherland county.

These marine deposits are quite uniform in their profile characteristics.
With the exception of the comparatively small area in the Northumberland
Btrait section the Acadia soils are developed from sediments laid down by the
Bay of Fundy tides and are derived from the disintegration of the Carboniferous
and Triassic rock material of the surrounding uplands and underlying rocks of
the Bay of Fundy region. In the Northumberland Strait section a very large
- part of the material has been transported by the larger rivers as the result of
erosion and wastage of the adjacent rock farmations and land surface.

The topography is nearly level to gently undulating, a striking feature of
the relief is that the clevation along the inner boundary bordering the uplands
is usually lower than it is along the outer or seaward boundary. Surface stone
and boulders are absent and the profile is stone free.

The natural drainage ranges from poor to moderately good, depending upon
the level of the water-table, which in turn is influenced by the micro-topography,
condition of the dykes and drainage ditehes.

Mode of deposition and drainage conditions are the two factors that have
influenced what might be termed profile differentiation. The effects of weather-
ing expressed in true profile development charaeteristic of a normal upland
profile are not, as a rule, found in the Acadia soils. Occasionally slight evidence
was noted suggesting & tendeney to true profile formation.
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" Variations in the soil profile occur within relatively short distances. The
principal differences observed in the Acadia soils generally are depth to the
grey or bluish-grey subsoils; the degree of mottling in the subsoil and the type
of vegetation growing on them. On the basis of these variations the dykelands
have been separated into two groups, the moderately well drained, comprising
about 8,237 acres, and the poorly drained, of which there are approximately
7,808 acres.

The better drained areas are characterized by having light coloured surface
soil, greyish-brown to brown, with a general structure that iz pulverulent in
character and a tendency to a weak crumb structure where the organic-matter
content is higher than the average. It is cchesive when wet but eriumbles readily
in the dry condition; it has a soft, friable consistency and is moderately porous
with a good root development permeating the layer. Below this is a second layer
of light (chocclate) brown to brown clay loam, having in some cases a reddish
east. It exhibits a tendency to a platy-like structure, although this is not
definite or consistent. When wet it is sticky and cokesive but crumbles readily
when dry. This layer prades into a light greyish-brown to light brown clay
loam, having a weaker structural development. Greyish and yellow mottling
‘_Irna.y oceur and the soil becomes more plastic. Only a few roots occur in this
ayer,

The underlying substratum, below 35 inches from the surface, is a grey,
bluish-grey or dark blue silty clay loam whieh is plastic and impermeable. It
is usually waterlogged.

The surface layer of the poorly drained soll is, as a rule, darker in colour
although it ranges from a greyish-brown to dark brown to black. The darker
coloured soils usually are permecated with fibrous roots and have a higher
organie-matter content. They are, however, invariably puddled and sticky,
with little or no structure and are frequently mottled at the junction with the
second layer, with rusty staining along old root channels.

The subsoil is fight grey, occasionally grevish-brown ir colour, structure-
less, sticky and plastie, very often strengly mottled indicating peor acration
owing to drainage conditions; therefore unfavourable for root development. This
is shown by the abundance of rusty brown staining along the old root channels
and the paucity of live roots. Qccasionally the upper part of the subsoil will
be quite crumbly and have a tendency to a feeble nut-like structure while the
lower part is amorphous or structureless. It would appear that this condition
is more In evidence where there has previously been a fairly good root develop-
ment, because where this erumbly condition occurs there is usually found more
of the rusty-brown staining and evidence of root channels.

The underlying substratum is bluish-grey or grey, sticky, plastic, imperme-
able and usually water logged.

Surface textures include loam, silty clay loam, clay loam and clay. A
profile description is given of & moderately well drained Acadia silty clay loam
taken on the Amherst Marsh area:—

Horizon Depth Description
Surface Layer: 0= 77 Grevish-brown silty clay loam. Has a good small crumb
structure; soff, frisble and porous. Good root distri-
bution. pH 5-0. .

tfp.per Subsail : 7#-22"  Brown clay, fair nut structure, permeable, has a smooth silty
feel. pH 6-4.
Lower Subsail: 22r44" Brown clay, weaker structural development, otherwise simi-

lar to the previous layer. Plastie, stained with brown
along root channels. pH 6-8.

Substratum:  Below 447 Dnrkﬁ)_luish—grey elay. Sticky, plastic, impermeable and wet.
pH 7-0.
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The dykelands of the Northumberland Strait section are not of as high
quality as the better drained areas of the Cumberland Strait repion although
similar in general development. They tend to be somewhat sandier and in -
places gravel may be at the lower depths. In the Advocate area the dykeland
is largely of a better drained elass and eonsists of 2z dark brown surface over
brown clay to a depth of 30 inches or more.

Agriculture

The Acadiz soils have a high potential agricultural value, but are not
utilized to the best advantage. Although they have long been noted for their
relatively high agriculiural value their productive capacity, in general, has
deteriorated owing to continuous cropping, improper management and negleet
of the dykes and sdequate drainage facilities. ‘

The natural vegetation s a grass climax consisting of salt marsh prasses,
mostly Spartina. Probably the most preminent species iz Spariina stricte or
Alterniflora, commonly known as “Broad Leaf’, which iz a tall, rank growing
grass, Other speeies are fox grass, salt marsh prass and black grass,

Field observation shows that given proper management the productive
capacity of the Acadia zoils can be materially increased. As previously stated,
the differences in the soil profile are related to the level of the water-table and
the miero-topography. The better drained and more productive areas occupy
the slightly higher topography, consequently have an advantage in greater depth
above the high-water mark of daily tidal fluctuations, hence preater depth of
well aerated soil, permitting deeper root penetration and feeding range for plant
roots.,  This ie reflected in the wider range of better qualily herbage of the
grasslands which congist of what is locally known as “English hay”, namely,
a mixture of the cultivated hay plants; timothy, alsike elover and red clover.
This English hay along with oats and field reots are the principal crops grown
on the Acadia solls. .

The productive capacity of these soils is to be noted in yields of oats of
around 50 to 60 bushels per acre, with 110 bushels having been obtained where
liberal applications of eommercial fertilizer have been used. Hay yields of
2 to 4 tons per acre are not uncommon. Alfalfa has been grown fairly success-
fully on the dykeland area at the Dominion Experimental Farm, Nappan, N.8.

Though the general texture of the Acadia soils iz naturally well suited to
grass, experience has shown they are also suited to most general farm crops
when given good management, and they will provide excellent pasture lands
after the removal of the fleld erops.

There are a number of sections of the dykeland arcas that show wvery
clearly what ecan be done with these soils if they are given proper treatment.
The need for maintaining the crganic-matter content is emphasized in order
~ to bring about a desirable structurc or tilth of the surface soil, and to protect
it from excessive drying out and cracking. The ploughing down of barnyard
manure or in its abscnee, & good clover sod will materially aid in attaining
this objective. Applications of agricultural limestone and where necessary
commereial fertilizers are also recommended, The praetice of short rotation
cropping should also be ineluded n a good soil management program for Acadia
soils. A fundamental problem, that will influence the sueccess or otherwise
of sueh a program as above suggested, is the provision of adequate drainage
facilities and attention to the repair of the dykes.

The serious damape to bodies of dykeland with a resulting loss in agricul-
tural-value, due to poor drainage facilities and neglect of repair to dykes, is
well illustrated on sueh bodies as Upper Missaquash, East Amherst and along
the Eddy road and sections of the Minudie Marsh. Where these areas should
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be producing good crops of hay amd grain similar to those on the better managed
bodies they are, invariably, covered with flood waters until late in the spring -
and summer and produce only “Broad Leaf” and bushes.

To provide the necessary drainage facilities it will not only be essential to
deepen, elean out and keep clear the main natural drainage channels but will
also require o gystematic drainage scheme on the individual bodies of dykeland,
This can be accomplished by a system of open ditches at regular intervals. The
dykeland area at the Nappan Experimental Farm is a clear demonstration of
what can be accomplished along thiz line.

Organic Seils

Throughout the county there are approximately 6,093 acres of organic soils,
about -6 per cent of the total area. These deposits are composed of plants
and plant residues in varying stages of decomposition which have aceumulated
under poor drainage conditions in depressions, sites of old ponds and lakes.

The natural vegetation consists of typical bog plants such as, sphagnum,
sedges, cotton grasses, pitcher plants; heath, stunted black spruce and larca.

The larger areas of organie soils, partlcularly southwest of River Hebert,
consist of treeless, sphagnum peat. Along the upper reaches of the Missaquash
and La Planche Rivers lies a considerable area deseribed by Leverin (12) as
floating bog. Many of the smaller areas are covered by a stunted vegetation,
mainly black spruce, larch and alder, with various heath plants and a mat of
sphagnum.

The organic soils vary in depth from 12 inches to 10 feet or more and
are of two classes: Peat and muck, depending upon the percentage of organic
matter and the stage of d-ecomposmlon

Peat.—{5,453 acres—0-5 per cent)

The largest areas of peat oceur southwest of River Hebert, between the
Hancock hrook and Patton creek; along the road between Athol and Millar's
Corner and south of the highway between Diligence River and Fox River. Many
smaller biocks are seattered across the county.

- The peat in these areas is of the fibrous, sphagnum moss type, particularly
the blocks south of River Hebert and along the Athol Road, where they form
treeless bogs or muskeg. The character of the peat varies from raw sphagnum
moss 3 to 4 feet or more in depth to fairly well decompoqed black material,
almmst rubbery in consistency. The whole profile is saturated with water. In
the Diligence River area and most of the smaller blocks, where there iz some
‘tree growth, largely scrubby alder, tamarack (larch) and black spruce, the
peat is somewhat different, approaching more of the woody-peat type. It
usually consists of 2 feet or more of raw sphagnum moss over dark brown
fibrous, felty peat to 3 or 4 feet below which the material is more highly
decomposed and spongy with the water level below the sphagnum moss layer.

Muck — (640 acres—0-06 per cent)

The muck deposits oceur as small, isolated parcels throughout the county.
The organic material composing these is more thoroughly decomposed than in
the cage of peat, the plant remains having lost their identity,

The surface layer is 12 to 20 inches thick, black or wery dark brown in
colour, well decomposed and has an oozy consistency. Below this is a dark
brown layer, not so well decomposed ag the surface layer. This is frequently
underlain, at 3 feet or more, by a strongly mottled, compact soll similar to the
surmundmg mineral soils.
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Agriculture

Only very small acreages of the organie soils of the county have been utilized
for agricultural purposes. They are of the woody-peat type or muck, small -
areas of which are uscd, on the farmns where they oceur, for the produetion of
hay or pasture and in some cases [or garden erops. In the vieinity of West
Brook 10 acres of these organic soils have been planted to cranberries.

When considering the suitability of organie soils for agricultural purposes
a number of factors will neeed to be considered, namely, the character and depth
of the material, the possibility of drainage, the degree of acidity, cost of clearing
and the availability of markets.

Muck soils are very satisfactory for garden and truck crops provided the
right fertilizers for cach kind of crop are used to overcome the deficieneles in
plant food elements. Woody peat is also suited to agricultural purposcs wlhere
properly treated. The moss types of peat, hecause of their raw, fibrous char-
acter are not suited to the growing of crops.

Owing to their high organie-matter content, 20 to 95 per cent, these soils
have a high moisture-holding capacity and high shrinkage upon drying. Organic
soils, generally, are characterized by a comparatively high {otal nitrogen content
and a low available nitrogen content; potash, lime and phosphoric acid are low
although the lime and phosphoric acid are more wvariable than potash. The
soil reaction is generally strongly aeid.

Organic soils could be used to good advantage for the improvement of
many of the mineral soils with a low organic-matter content, They will increase
.the absorptive and moisture-holding capacity, aid in building up the humus
content, and have a beneficial effect on the tilth of many soils. Because of their
fibrous nature moss peats are less desirable than the woady-peat or muck soils.

When organie deposits are used as soil amendments it will be desirable to
apply lime to offset the aeld reaction of the organic matter added.

Miscellaneous Soils

Swamp

The soils classed as swamp occupy approximately 21,017 acres or 2-1 per
cent of the arca. They are widely scattered throughout the county and consist
of very poorly drained mineral soils that may have a more or less mucky surfaee
soil less than 12 inches thick.

These soils oceur in depressions or on flat, low-lying topography that has
but poor, if any, drainage outlet. They have a more or less permanently high
water-table, with the surface being quite often covered with water. At the best
they are waterlogged for such a considerable period of the growing season as
to adversely affect their development for agricultural purposes.

Seattered as they are throughout the couniy the swamp soils, as mapped,
vary considerably in fexture and to some extent profile development. They all
have dark coloured surface layers usually strongly mottled subsurface layers
and compacted subsoils and substrata.

While it is recognized that these soils will have some features in common
with the adjacent better drained soils it was considered that in view of the
general resemblance of the profile; the difficulty of making a proper profile
examination, because of the high water-table; the limited extent of the individual
parcels of land, and the low agricultural value, these soils could, for the purposes
of a reconnaissance survey, be grouped together in one soil elass,

They are practically all covered by natural wegetation, either a dense
growth of scrubby hlack spruce, wire birch, tamarack, fir and red maple or
else sedges, reeds and other semi-aquatic plants.

Largely beeause of the difficulty of draining these areas the reclamation of
the swamp soils is at present not an economical proposition and they are better
left under their natural vegctation.
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Salt Marsh

Associated with the Acadia soils are marine deposits more recently built
up outside the protecting dykes. These are known as “salt marsh”, they oceupy
about 0-6 per cent of the area or approximately 3,229 acres.

Balt marsh consists of reddish coloured very fine sand, silty sand and silty
clay which are being constantly reworked by the daily tides. As yet they are
of minor agricultural importance, the only product being a certain amount of
marsh hay that may be cut during the ebb tide. The salt marsh vegetation is
largely marsh prass, glagswort, sea-blite and spurry,

Froded Laond

Some narrow belts of very steep, non-agricultural land have been mapped,
approximately 1,850 acrez or 0-1 per cent. These areas are not neecessarily
damaged by sheet crosion although the steepness of the slopes greatly increases
the erodibility of such areas. The soils are, as a rule, thin and stony which
combined with the steepness and roughness of the relief makes them unszuitable
for anything other than woods.

Land Use Classification and Soil Rating

Field observations have shown that although the farmers of Cumberland
county, generally, are growing the kind of crops suited to the soils of the county,
the prevailing use of the land is not always the soundest in the best interest of
the country, nor is the productivity of the ardble land all that could be desired.

While it is not possﬂble from a reconnaissance survey, to definitely assess
land use suitability, or to give detailed recommendations for its proper utiliza-
tion a tentative and broad land-use eclassification for the soils of Cumberland
county is given in Table 10.

The eharacter of the topography and the degree of stonlness, on and in the
soil, are important factors in determining its use as agricultural land. Topo-
graphy and stoniness influence the use of farm machinery, the types and size
of machines used, the power needed to operate them and the cost of mainten-
ance. Topography and stoniness slso affect the erodibility of the soil and the
suitability of the land for different crops, grasses or trees.

Drainage, closely linked with topography, is another important factor
because of the effect upon soil moisture relationships which in turn influence the
ability of plants to maintain themselves, as well as influencing the kind of plants
grown and soil management practices,

General texture of the soil mass must also be considered, because of its
mfluence on the tilth of the soil, its permeability and erodibility. Largely on
the basis of the above mentioned factors and with due considerastion given to
other observations eight land-use groups are suggested for Cumberland county
goils. The approximate distribution of the larger areas of the different land-use
groups is shown in Fig. 3.

TABLE 10.—APPROXIMATE ACREAGE AND PER CENT OF EACH SOIL ASSQCIATION
IN THE DIFFERENT LAND USE GROUPS

Laxy Usg Grour 1

) ) Per cent
Soil Association Acres ol Total
55,930 g-5
69,453 G-8
6,030 0.6
10,706 1-¢
142,119 13-9
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Good arable and potential arable land, well drained. Good physical
characteristies. Capable of producing good yields of the farm crops generally
grown in the county. Surface relief gently to moderately undulating, permits
the use of all types of farm machinery. Surface erosion not likely to be a serious
factor under good management. Stonc not a limiting factor. At present either
under cultivation or forest cover.

Laxp Use Grour 2

Per eent
Soil Assoeiation Acres of Totsl
43,169 4.
74,761 7-3
8,237 0-8
126,167 12-3

Good to fair arable and potential arable land, could be improved by some
drainage. Imperfect to fair natural drainage. Not so easy to work as the soils
of Group 1 but eapable of producing good wields of the crops common fo the
eounty. Surface reliel and stoniness similar to Group 1. Susceptible to erosion
uniess well managed. Considerable acreage under cultivation, larger proportion
utilized for pasture or under forest vegetation.

Lawp Use Grour 3

Per cent

Soil Association Acres of Total
West DBrock 73,2687 7-2
Roduey . ..coviiinnrvrnnnn 48 664 4-7
Bouthampton 46,995 4.8
168,926 165

Marginal arable land due fo rough topography and to moisture relation-
ships. Well drained, may prove excessively drained when cleared. Will not
produee as high vields of general farm crops as soils of Groups 1 and 2. Relief
undulating to rolling, restricts the use of farm machinery to the lighter typces
of implements. Quantity of stone variable, not a serious factor generally. Surface
erosion tikely To oceur where the vegetative cover is neglected. Mainly under
forest growth, for which these soils are well suited, elthough a considerable
acreage has been cleared and brought under cultivation or grassland.

Lanp Use Grour 4

o Per cent

Soil Assoclation Acres of Total
TWYVELD v vvvvrrvrraararessrmtrararssnsernsrtsaresrons 43,891 4.3
Cobeqid - .ottt tiatai st iaasaratotitaeaasartetacnna #3,801 8-3
Shulie .. 115,590 11-4
Kirlkhill 29,933 2-9
%{)encer : e 2.528 02
11T 53 SR 39,706 38
295,539 289

Marginal agricultural land. Topography, stoniness, porosity and shallow-
ness of profile are limiting factors in crop growth and land use. Well drained
soils, moisture may prove s limiting factor for satisfactory crop growth. Crop
vields, generally, are low. Relief undulating to strongly rolling; stone a serfous
handicap to cultivation. Limited areas of arable and pasture land. Mainly
under forest cover for which these soils are well suited.
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Lanp Use Growp &

. R Per cent

Soil Association Acres of Total
dJoggins oo 8,006 0-8
Difigence .....cociveeeinininenan e serraraaes [ 17,562 1-7
Tormentine (poorly- drained associate}......c.veveceens 68,288 6'8
Pugwash (poorly draiped associate),.ciovvuvaiin.. Ve 30,995 3-0
Nappan {poorly drained asscciate)........c......... . 12,685 1.2
Queens {poorly drained associate}..........vevvverunns 5,856 06
Acadia (poorly drained associate)......oviveveivevunas 7,808 07
Woest Brook Foor]y drained associabe)........civeiuas 1,491 0-1
Bodney (poorly draibed associate)................... 4,602 04
Southampton (poorly drained associate)............... 768} 0-1

Cobequid (poorly drained associate)................... 162

Shulie (poorly drained asscciate) . .....vveeeeerernrrann 48,2582 4-8
Hansford (poorly drained associate)........vvviviiras. 2,912 0-2
200,537 20-4

Poorly drained soils. Poor erop land, crop yields low. Moderately good
grassland. Considerable acreage of potential arable land but systematic drainage
essential. Topography level to undulating, stone not a serious factor, generalty.
Mainly under grass and forest cover.

Lawxp Use Grotue 6

Per cent

Soil Association Acres of Total
Hebert -v.vvenn. 25,767 2.5
Parrshoro © 8,401 08
Cumberland Gravelly, Sandy Toam 7,360 -7
41,528 9

Marginal arable soils although they eannot be considered as wholly non-
agricultural land. Crop yields even under the best management are only fair
to poor. Natural fertility low. Surface relief nearly level to undulating. Well
drained to excessive. Coarse textured droughty soils that produce only poor
natural grass and would be better utilized for forest.

Lanp Use Grour 7

Per cent
Soil Aszociation Acres of Total
BBl i e i e e e e ven 5,453 Q-
Mok . e 640 01
BT 1) T 21,017 21
Sl Marsh. (10011l 3926 0-3
30,336 3.0

Very poorly drained soils, sub-marginal arable land, Water-table high
most of the year, drainage conditions diffieult and costly to improve. Surface
relief nearly level to depressional. Practically all under natural vegetation.

Laxp Use Group 8

Per cent
Soil Association Acres of Total
Broded Band......ooviiiiiitoiatiimmee i aeernnns 1,850 0-2

Non-agricultural Iand. Tough topography—steep slopes and ravines,
Natursl drainage excessive. Stonincss variable. Such areas should remain
under forest cover.

Table 10 gives the different soil associations included in the various land
usze groups and their approximate acreage. This grouping is of necessity only
tentative and ns such is subject to revision. It does however indicate the soil
associations, hence the general location and approximate extent of land suitable
for consideration in a land scttlement or rehabilitation program.
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TABLE 11---80IL EATING FOR THE PRINCIPAL CROPS GROWN
IN THE COUNTY

Land
Hoy 1 o Natural
Boil Association or Class Oats or Turhips ’(I;’l;,gc}; lﬁlul:lza" Drainage
(irass B Group Condition
Good Crop Land—
Tormentine.................. HF | HF HT aw 1 Good
Pugwash.........coveeciiin, HIF HF HF ¥ 1 “
Curaberlond sidt loam........ HF HF HF P 1 «
Cumberland sandy loam..... F T F r 1 “
Nappan. . ..o, HF HEF T M 2 Tair to imperfect
QUeens. ..., .oy F HF F M 2 “
Acadin. ...l HF HF F 182 2 IPair
Fair to Marginal Crop Land—
West Brook. ................. F I M P 3 Good
Rodney........vviiiiiiini ¥ F M M 3 “
Southampton............oor. F o) M ¢ M 3 e
WRvern.............ooiian. M I U M 4 "
Cobequid..............o0uus, M F M 19l 4 “
Marginal Crop Land—
Shulie. ......c.ocviviiiiiinn. 19) M u 18 4 "‘
Kirkhill. ... ... M-F M M 14 4 “
Spencer..........ooviiiianns. 18) I T 4 “
Hansford. . ..........0...00n. M-F U 4 “
Hebert Sandy loam.......... M-F M-F M F 6 “
M F M u 5 Poor
M F M U 5 Imperfect to poor
% 11;‘ MMU M.J 5 <
- U 5 ©
U. P u L) 5 Poor
5 £
U I U L 5 “
u Ir U 1 5 “
U P U i) 5 “
U M L1 M 5 “

e U U L L 5 i
Iansford . U U U U 5 <«
Hebert gravelly sandy loan. .. M M-It u 7 ] Good to excessive
Hebert cobbly sandy loam. .. U M u u 6 “«
Parrsboro.................... M M-I u M 6 “
Cumberland gravelly sandy

OB v ve i vanteenareransns M M U U 6 Variable
Bymbols: HF—Highly favourahle, M—Marginal.
F—Tavourable. U—TUnsuitable.

The figures in Table 10 further suggest that approximately 26-4 per cent
of the total land area, which includes Groups 1 and 2, is the most suitable for
cultivation therefore ig fthe land having the highest agriculiural value. Soils
of Groups 8 and 5 consisting of marginal agricultural soils, which will require
some speelal management to bring them into satisfactory production, comprise
~approximately 37-2 per cent of the county. The remaining 363 per cent of
the land can only be considered as being better suited to forest. This does not
mean the soils forming Groups 4, 6, 7 and 8 will produce better forest growth
than the soils of other Groups. But rather that they are better capable of
producing their natural vegetation than they are agricultural crops.

Although about 63 per cent of the county is indicated as arable and potential
arable land many factors other than those recognized in making this classifica-
tion will have to be considered when formulating a land settlement and rehabili-
tation policy; factors such as, economic and social conditions, accessibility of
the areas, problems concerned with drainage engineering and of course the type
of agriculture desired for the county. As about 80 per cent of the county is
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covered by forest and at least 36 per cent of this should remain under forest it
would seemn that greater emphasis should be placed on forest management than
at present prevails. Effort spent in caring for and improving the forest areas
should prove just as profitable, if not more so, than would the time and energy
given to clearing and farming many of the areas. '
~ The most reliable measure of the suitability of a soil for a given ecrop, also

for the productive capacity of the soil, is the actual crop vicld. Unfortunately
authentic crop yield data for the individual soil associations are not available zo
that it has not been possible to give a soil rating based on productivity. The
estimated rating given in Table 11 is based upon the soil characteristies, as
observed in the field; on the habits and requirements of the different crops and
on such crops yield data as are available. In presenting this soil rating it is
assumed that a reasomably good soil management program iz followed. The
s0il management ypractices on the individual farm will greatly influence the
productivity of the soil; a soil rated as highly favourahle for a given crop may
under poor management not produce any hetter yields than a soil rafed as
favourable or marginal f[or the same crop. I'or instance, Tormentine sandy
Ioam, under sound cultural practices has produced 73 bushels of oats per acre,
but under poor farm practices only 30 bushels per acre are obtained. On the
other hand the agricultural value of a marginal soil may be greatly improved
by good management. -

1t will be noted from Table 11 that although the different soil associaiions

differ in their rating there is a fair uniformity in the rating of the individual
goil association for the main crops grown in the county, namely, oats, hay and
roots. In the case of truck crops, potatoes, vegetables and small fruits, to be
grown commercially, there is a more rigid selection. Thus the table demon-
strates that the type of farming which is to be practiced successfully, depends,
to a large extent, upon the nature of the soil. A comparison of the scil rating
with the land-use grouping shows the soils rating highly favourable or favour-
able for the main crops belong to the soil associations having the largest per-
centage of their area classed in Groups 1 and 2.

Soil Management

In the section on “Land Use Classifieation and Scil Rating” suggestions
have been made as to the most suitable utilization of the different soils, A
broad relationship between the land-use class of a soil and its general suitability
for the main crops grown in the county has also been shown. Soil management
however will, in a large measure, influence the actual agricultural and economic
value of the different soils.

Ag stated earlier in the report the soils of Cumberland county, generally,
belong to the Podsol Group; they are leached, acid soils and as such have a
comparatively low natural fertility level. Consequently the basic consideration
in 8 soil management program should be concerned with establishing a long
term menapement system designed to build up and maintain a comparatively
high and uniform level of fertility.

Ohgervations and tests made in the field and in the laboratory show the
solls of Cumberland county to be acid in reaction, requiring lime for the hest
production of most crops. Practice has shown that 2 or 3 tons of limestone per
acre, applied in the rotation before seeding down has given excellent resutts.
In the case of legumes it has been found that ploughing the limestone under has
given the best results. There is a general deﬁcieney of organic matter in prac-
tically all of the cultivated soils and the available supply of the essential plant
food elements, especially phosphorous, is low., The survey has also shown the
productivity of a considerable acreage of the soils best suited to agriculture to
be low, due in a large measure to unsatisfactory drainage conditions. To over-
come these deficiencies, wholly or in part, it will be necessary for the landowner
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to develop a definite and sound program of erop rotation and scil improvement,
which ineludes the conservation and use of manure, the use of green manuring
crops, lime and fertilizers, and the installation, where necessary, of a drainage
system,

As the character of the individual soils fargely determines orop adaptations
and management practices to be followed, this brief discussion of soil manage-
ment will he based upon the soil tvpe eharacteristics. While specific manage-
ment practices for each soil association will be different, and have been discussed
in the individual soil deseriptions, soil assoeiations having similar physical and
land features will be discussed together, That a hroad relationship between
“Land Use Grouping” and soil management exists will be noted.

The soil associations having similar management problems, in geheral, are:

Tormentine and Pugwash associations.

Nappan, Queens, Jogging and Diligence aszociations.

Westhrook, Rodney, Southampton, Wyvern, Cobequid, Kirkhill,
and Spencer associations, ‘

Shulie, Hansford, Hebert and Parrsboro associations, also Cumber-
land gravelly sandy loam.

Acadlia association, Cumberland silt loam and Cumberland sandy
oam. :

The poorly drained soils and the non-agricultural land of “Land
Use Groups” 7 and 8. '

= oH D awe

The relatively, deep, medium textured, well drained scils of the Tormentine
and Pugwash associations are among the most intensively farmed soils of the
county. They are well suited to mixed farming and are capable of producing
good yields of all the common farm erops grown in the county, with the Tor-
mentine soils also being suited to vegetables and small fruits, In general a
four- or five-year rotation is suggested as a basis for a sound management pro-
gram, this may have to be modified on the Tormentine soils where vegetables
and truck crops are grown. Pagture lands should not be over-grazed or allowed
to remain down too long without receiving some treatment. Top dressing with
lime and manure or fertilizers or both have proved beneficial. While erosion
is not severe on these soils it is active, and its prevention and control are largely
a matter of proper land use and sound cultural practice. When cleared the
imperfecily to poorly drained associates of these {wo soils arve capable of pro-
ducing fairly good pastures. Care should be exercised to prevent overgrazing
and pasturing when wet, As drainage of such areas presents a rather difficult
engineering problem they are probably better left as woodland for which they
-are well suited.

Drainage s 2 fundemental problem on such heavy textured soils as the
Nappan, Queens, Diligence and Jogging associations. While the surface relief
of the Nappan and Queens soils is, in the main, sufficiently undulating to allow
moderately good surface drainage, surface relief, however, of the Diligence and
Joggins soils tends to accentuste the unfavourable drainage conditions so that
clearing and draining of these soils would not appear advisable. Although the
Nappan and Queens soils are characterized by slow drainage they produce good
yields where properly managed. One of the essential factors in their manage-
ment s some system of surface drainage, at least., While they are perhaps better
grassland soils than the Tormentine and Pugwash soils attention should be given
to the renewal and treatment of pastures. A four- or five-year rotation would
be desirable on these soily, where the grasslands are left longer a top dressing
of manure or fertilizer will prove beneficial. Lime is necessary, preferably
dolomitic limestone in the case of the Queens soil. Legumes may suffer from
heaving resulting from frost action. Maintenance of o good physical condition
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is essential to satisfactory crop production. This can he accomplished by pro-
viding a plentiful supply of organic matter and working the soils only when the
moisture conditions are most favourable otherwise the surface becomes puddled
and “dead”, as it is often expressed, furnishing a poor seed-bed. Fall ploughing
will benefit these heavier textured soils, if ploughed in narrow lands with high
crowns and deep dead furrows it will assist in surface drainage and the effect of
frozt }?cgion in pulverizing the clods is of material aid in working up & desirable
seed-bed.

While the sandy loams and gravelly sandy loams of the West Brook, Rodney,
Southampton and Wyvern aseociations and the stony and shaly loams of the
Cobequid and Kirkhill assoeiations produce a variety of crops similar to those
on the heavier textured soils the yields are, as a rule, much lower. Only com-
paratively small pereentages of these soils, on the smoother topography, are suit-
able for cultivation. The ercater proportion of the land is too rugeed and stony
and: is therefore better adapted to forest, producing some cxcellent stands of
timber. The =oils of the cultivated areas are low in essential plant food elements
and deficient in organic-matter content. As a result of the low organic-matter
content the physical condition of the surface soils generally iz poor. Owing
to the lack of organic matfer and the relatively open and in some cases shallow
pature of these soils they dry out rapldly and erops suffer from lack of maoisture.
Native pastures are of poar quality and overgraging eerly in the spring and
during dry periods results in bare pastures whieh accentuates the leaching out
of plant food, and in ercsion of the surface soil so that not enly do the grasslands
become thin and poor hut the natural fertility of the soil s lowered. When
properly managed these soils will give good response as observed on the West
Brook soils where good crops of potatees and strawberries have been grown.
In order to maintain a satisfactory level of production the cultural practices
followed should be designed mot only to provide the necessary plant food but
also to build up the organic-matter content, eonserve meisture and prevent
erosion, which is severe in some sections. Tor this purpose a definite rotation
system of farming, similar to that suggested for the heavier soils, is desirable.
Should the farm business recuire a longer rotation, manuring or fertilizing and
liming of the pastures is recommended in order to Improve and maintain the
quality of the vegetation and develop a good sad so as to reduce crosion.  Rotation
grazing will also benefit the quality of the grasslands and will reduce the danger
of uvergrazing.

The porous, gravelly and stony soils of the Shulie, Hansford, Hebert and
Parrshoro associations, also the Cumberland gravelly sandy loam, are hetter
adapted to forest than to cultivation. Where under cultivation their manage-
ment should be similar to that of the West Brook =oils.

Acadia clay loam, Cumberland silt loam and Cumberland sandy loam due
to their origin and in the case of the latter two soils, seasonal flooding, are
possessed of a higher natural fertility than the upland soils. Owing however
to the continued cultivation of these seils the productivity is deteriorating, par-
ticularly in the case of the Acadia clay loam. While they are largely used,
under prevailing conditions, for hay they are capable of producing good crops
of oats, barley and field roots. In gencral their management should be similar
to that of the medium to heavy textured upland soils. They have, however, a
problem peculiar to themselves, namely that of seasonal flooding, the control of
which is essential to the most efficient use of these lowland soils, This has been
offected in a large messure on the Acadia soils by the system of dykes and
" ahoiteaux, it could be greatly improved by a system of open ditches. It is also
possible that the use of open ditches might prove beneficial in eontrolling excess
surfmee water on the Cumberland soils. '
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Because of the engineering difficulties involved in draining the swamp areas
or dyking the salt marsh and the expense involved, it would appear that such
areas should remain under thelr natural vegetation. Except where the swamp
areas are very shallow or have been severely culled and burned over they produce
trees of marketable value, they also serve as natural reservoirs for the eomserva-
tion of water. Regulated culling of the trees would probably be more profitable
than <learing the land and inereasing the acreage of submarginal agricultural
land, The manmagement of the muck and peat arcas will depend upon the markets
available for their products and the crops grown on them.

Ag the non-agricultural ands along the stream gullies and ravineg are mainly
under forest vegetation, the management of these areas resolves itself into a
problem of good woodland management and protection of the areas sgainst the
ravages of erosion.

Summary

Cumberland county is situated in the northwestern zection of Nova Scotia
and covers an area of approximately 1683 square miles or 1,077,120 acres. _’I_‘he
physiography of the county is characterized by the nearly level plain comprising
the marsh or dykelands, the broad undulating to strongly rolling lowlands of
the Cumberland plain and the range of uplands known as the Cobequid moun-
tans. The elevation ranges from a few feet above sea level along the coasts to
1,020 feot at Sugar Loaf mountain, the highest point of the Cobequid range.

The climate is largely influenced by precipitation. It is characterized by an
gvernge rainfall of 38:3 inches, an annual average snowfall of 767 inches, a
mean annual temperature of 41-4° F. and an average frost-free period of
116 days.

The underlying bedrock consists of sandstone, shales and conglomerates in
the lowland areas and igneous rocks snd unaltered sediments of the upland
range. The county, except for the dykelands was originally covered with a dense
forest growth; largely coniferous in the lowlands and hardwoods on the Cobe-
quid Mountain range. Approximately 70 to 75 per cent of the county area is
still covered with matural vegetation.

The soils of the county have developed under the influence of a humid-
temperate climate and a heavy forest vegetation. The mature soils possess a
grey surface layer and belong to the Podsol group of soils. The greater part of
the soil parent materials consist of glacial till having wide textural variations.
The glacial till deposit is relatively thin, varying from 2 feet or less to 20 or 30
feet, consequently it bears a close relation o the underlying rock material. Along
many of the river valleys and stream channels arc alluvial deposits which com-
prise some of the important agricultural soils of the county.

. Twenty-three soil associations or groups, including organic and miscellaneous
goils, have been identified. Approximately 29 per cent of the land is suitable
for arable land, another 26 per cent is potentinl agricultural land provided proper
management practices are followed, while at least 45 per cent is better suited
to forest. :

Among the glacial #ill soils the most important agriculturally are the
Tormentine sandy loam, Pugwash sandy loam, Nappan clay loam and Queens

-¢elay loam, all of which occur on the smoother relief adjacent to the Northumber-
land Strait. The remaining glaeial 4l soils have their agricultural value reduced
by either one or more of the following: gravelly texture, stone, rough topography,
or shallow deposit over bedrock and unfavourable drainage conditions.

The langest area of Acadia elay, or dykeland soils, occurs in the border area
between Nova Seotis and New Brunswick. These are highly productive soils
wherever they occur and are ohiefly used for the production of hay and small
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grains. Their use is dependent upon the satisfactory maintenance of dykes
and of drainage, an improvement of which is necessary to increase the potential
acTeape.

Mixed farming is the main type of farming practised at the present time.
Lumbering forms & complementary enterprise, particularly in the interior part
of the eounty, and where the topography is too rough to be used as arable land.
In some of the more advanced agricultural sections dairying and the growing of
specialized crops are well developed. Inv the coastal regions fishing forms an
important industry for a certain part of the year.

The prineipal crops grown in the county are hay, oats, barley and turnips.
Some intensive vegetable and small fruit production is carried on in the vieinity
of urban areas. Cultivated hay occupies the largest area in field crops, while
vats and barley are the leading grain crops with approximately equal acreages.

Approximately 28 per cent of the land cecupied by farms is improved, the
remaining 72 per cent being in woodlots or natural grass. The condition of much
of the grassland, both natural and cultivated, is only fair to poor owing to lack
of proper management.

The chief soil problems are concerned with fertility and drainage. - All of
the soils in the county with the exceplion of Acadia clay, Cumberland sandy
Ioam amd Cumberland silt loam, are Tow in natural fertility. The use of barnyard
manure, green manuring erops, lime and commereial fortilizers is necessary to
obtain satisfactory crop production. Drainage is a problem in many of the main
agricultural soils, it iz related to the character of the surface relief and o the
texture and compaction of the till. Queens <lay loam and Nappan clay loam
are typical examples.

The gravelly and stony textured soils, namely, Shulle sandy loam, West
Brook loam, Southampton sandy loam, Hansford sandy loam 2nd Hebert sandy
loam, have limited acreages of arable and potential arable tand. Because of stoni-
ness, coarse textures and rough topography the larger proportion of these soils
is better suited to forest.

The soils of the Cobequid range such as, Cobequid loam, Wyvern sandy
loam and Kirkhill shaly clay loam sare essentially forest soils and their utiliza-
tion for any other purpose is questionatle,

The peat and muck soils are nobt being utilized at present. The use of
the muck soils may well be considered as « source of organic matter to be applied
to the mineral soils. Salt marsh, swamp and eroded land are not used for
agrieulture.

The information piven in this report is necessarily peneral, the kind of
survey and the scale of the map do not permit detailed delineation; it does not
mean that for every field or even farm any soil boundary will show the detailed
characteristics as indieated in the report. But 1t will serve as a geide to the
goils of the county and their possible utilization and management, therefore, in
practice, every farm and field should be studied by the owner, in the light of the
information given. ¥or more detailed information concerning individual soil
problems it is recommended that farmers consult with the staffs at the Nova
Scotia Department of Agriculture, Truro, N.S., and the Dominion Experimental
Farm, Nappan, N.5.
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APPENDIX

Glossary of Terms Used in Description

Surface soil~The upper horizon or surface layer. The term as genervally used includes par
or all of what is known as the A horizon. In cultivated soils it usually refers to
that portion that is modified or stirred by tillage operations. Usually the darkest
coloured layer.

Subsoil—The horizon or layer of seil bemeath the surface horizoms. The B horizon or
horizons.

Parent material—The unweathered or oaly slightly alteved material helow the subsoil. The
G horizon from which the surface and subsoil has been developed.

Solum—The A and B horizons, The portion of the profile thai has been weathered or
altered by soil forming processes.

Soil horizon—A layer or section of the =oil profile, more or less well defined, and occupying
a position parallel to the soil surface,

Soil profile—A vertical column of the soil from the surface down to and including the uncon-
solidated or unmodified material from which the soil has been formed. It shows the
arrangement, thickness, colour, texture, structure, elc. of the different soil horizons.

Texture—HRefers to the relative size of the individual soil particles or grains, or the fineness
or coarseness of the soil mass.

Seoil structure—A term expressing the srrangement of the.individual soil particles and aggre-
gates that make up the soil mass.

Mature soil—A soil in which the profile shows & full development of the A and B harizons
in equilibrivin with the environmental factors,

Ortstein—Hard, irregularly cemented material, usually found in the B horizon. It may exist
a3 small pebble-like concretions, as large iregular lumps or 25 a thick solid layer.

Arable—Refers to Jand that is suitable for, or under regular eultivation, in contrest with land
used for permanent grassland or under forest vegetation,

Till—Unconsolidated mass of rock debris, boulders, gravel, sind and eclay; the unsorted
. material left behind by glaciers and glacial action.

Topography—Level—FPractically uniform elevation, only very slight, if any, swells or waves.

Undulating—Uniform, low swells or waves, Easily cultivated.

Gently rolling—Landscape consists of loag, smooth slopes and low ridges. Slopes
around 5 to 8 per cent, permits the use of most farm machinery.

Rolling—Changes in elevation mare frequent, steeper slopes. Use of farm machinery
restricted to the lighter types.

Hilly—Broken landscape. Changes in elevation faicly frequent and relatively high,
Slopes variable in length, smoothness and degree of stespness, usuzlly 10
per cent or more,

Methods of Analysis

The soil sample was prepared by air drying, passing through 2 man, and I man, sieves.
The latter was used for analysis.

Hydrogen-ion toncentration by method given in cirenlar 56, United States Deparlment
of Agriculture, using the quinhydrone electrode.
. Moisture, Loss on igrition, Totsl Nitrogen and Phosphorous by methods according to
AQAC, Fourth edition, 1935.

Mechanlca,l Anslysis, by Bouyoucos method in 3oil Bcience, Vol. 42, 1936.

Total Silica, Iron and Aluminum, by methods according to AOAC Fourth edition,
1935.

Lime Requirement by Jones method, Journsl AOA.C, Vol. 1, page 43.

Readily available phosphorous. Method by Truog, Journal  American Society of
Agronomy, Vol. 22, page 874,

Total Carbon. By reduction of c¢hromic acid; method by Aflison in Soil Seience, Vol
40, page 311, ‘
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Bose Exchange. Determined by leaching with ammonium acetate and obfaining

exchange capacity, total exchangeable bases, exchangeable caleium magnesium and potosh
by methods developed in our laboratory in 1935 and appearisg proctically the same in the
A0A.C. methods. Tifth edition, 1940,

Soil Classes

Soils are camposed of particles of different sizes, as follows:—

‘Boil Fraction or Particle Bize of Particle
Bamd L. e e 1-0-0-05 millimetre
13 0-05-0-0068 ¢
] R 0-005 millimetre and less
Fine Clay «.vevnnerernrnenas e et 0-002 “ oo

Proportion of different soil pariicles comprising soil classes:—
1. Soils with less than 20 per cent of clay snd silé and 80 per cent or more of sand.
(a) Sgnd—More than 85 per cent sand and less than 15 per cent clay and silt.
(b)Y Loamy sand—More than 80 per cent sand, and 15 to 20 per cent silt and elay.
(¢) Bandy loom—50 to 80 per cent sand; 20 to 50 per cent silt and clay combined,
less than 20 per cent clay,
(d} Loam—From 30 to 50 per cent sand; more than 50 per cent silt and clay com-
bined, but not more than 20 per cent clay.

2. Soils with more than 20 per ecent clay,
(@) Sardy clay loam—Owver 50 per cent sand; up to 50 per cent silt and clay com-
bined, with 20 ta 30 per cent of clay.
(b)Y Clay loam-—More than 80 per cent zilt and olay combined but less than 50 per
cent silt and between 20 to 30 per cent clay. :
(¢) Clays—More than 50 per cent silt and clay, over 50 per cent clay,



TABLE 13.—PHYSICAL AND CHEMICAL ANALYSIS OF REPRESENTATIVE SOIL PROFILES

Soil Associations

Queens Sandy Loam

Nappan Sandy Clay Loam

Diligence Clay Loam

Horizon of Profile...._.......... B2 pe B! Be C A? Bl B!
- DepthinInches.........coceue0n, 7187 | 13"-24 58" ‘23" %3 ! a-7 | T-16"
Cosrse and Fine Gravel....., 13 22 0 0 12 17 23 28 23 -
o Tptal Sand (1) (1-0-0-05 m.m.) 47 29 81 69 34 42 20 35 30
o Bilt il& (0-05-0-006 m.m.}. ... 28 34 14 20 31 27 37 41 42
% Total Clay (1) (0-005 m.m. and
legg) ., .o 4 37 25 11 35 il 34 2 28
% Fine Clay (0-002 m.m. and
11T I 15 22 32 30 21 10 31 27 26 18 20 18
o, Loss on Ignition.............. 2-9 35 3-4 2.8 5.0 5-0 2.0 3-0 3.0 1-5 5.5 12-0 8-0 35
PH. s 50 5-1 5-0 6:8 4.1 4-3 4.9 8-7 8:8 4:0 3.8 4-2 4.2 44
Lime Requirement (tons CaC03
5 o 1) F U 3-0 4.0 3-0 0-3 30:0 7.0 1-0 2.0 1-0 62-0 -3 12-0 6-7 2-8
Available P205 (lbs. per acre) , .. 9 9 ] ili7 8 60 41 27 70 | 126 56 29 22 20 2:0
O Total P20, ......oveveinin (11 011 0-10 0-15 0-29 006 0-03 0-04 0-11 0-18 0-03 003 0-10 0-04
» Total Nitrogen........... Lo 0-07 0-05 0.03 0-005 1.20 0-05 0-05 -02 0-03 1-5 013 021 0-15 0-08
Organio Carbon.............. 0-81 0-79 0-42 0-13 | 39-9 28 0-34 0-07 0.-07 | 52.7 31 3-8 2.1 0-42
E.Egeh, Ha .ol 6-3 71 3-9 7-5 12-3 79 1-7 0-13 1-3 750 13-5 213 11:0 3-8
M.E . Exch.Ca.......ocvvvvenns 0-88 0-62 1.3 7:0 13-9 2-1 0.-72 69 4-8 11-0 1.1 0-52 0-34 0:20
M. E, Exch, Mg..ooovvveennoao. 0-05 004 010 0-26 0-15 0:06 (] 0-1 022 001 (] 1} 0.37 0-31
M.E . Exch. K. ................ 0:25 0-22 0-20 .20 2-8 0-58 0-33 063 0-59 2.7 0-31 0-34 033 0:32
5, Base Saturation.............. 15.7 11-0 2.5 51-5 57-8 25-8 38-1 98-5 8l-1 15-4 §-4 3-8 3.8 18-9
L Total S102. ... 0envereeniens 85:3 803-6 75-8 74:6 240 76-3 88.0 72.2 73.8 4-2 78:0 43-8 67-3 T
o Total Fe208................. 2-3 3-7 4.8 58 2-5 2.5 2.9 6-9 5.0 0-73 23 6-6 5-9 52
g} Total A1203.........c..oves 10:6 115 14-7 17-5 5:8 12-8 9-3 15-2 14.8 10 11-4 14.2 15-1 13-3
n02/R203. ... veieeee 12-9 10-3 74 G-2 68 10-9 i4-0 7:0 7-0 58 10-8 6-2 6-5 7-7

(1 Caleulated on the basis of 100 percent,

18




TABLE 13.—PHYSICAL AND CHEMICAL ANALYSIS OF REPRESENTATIVE SOIL PROFILES—Continued

Soil Associations Jogring Clay Pugwash Sandy Loam Tormentine Sandy Loam
Horizon of Profile..,............ A Az A? B C Ae A? B Bz C Ao A? Bt B
Depth-in Inches................. -2¢ 25" 6°-11° | 117-20” -3 v-g” "-15" § 157-23% or-17 9" #-15" | 15°-87
% Coarse and Fine Gravel., .. ... 20 10 5 11 8 |........ 05 21 10 13 |, Q0 10 7
% Total Sand {1) (1-0-0-05 m.m.})| 35 39 43 33 28 |........ 60 48 59 [+ S D 52 60 a3
% Silt (1) (0-05-0-005m.m.),...| 81 30 13 30 3B | 28 20 20 I 4 J 36 26 24
o Total Clay (1) (0-006 m.m. or :
1) 34 i 44 a7 7 14 25 21 20 14 14
% Flne Clay (0002 m.m, or [ess) 32 34 30 30 ) 2 S 12 20 18 | 17 9 10
9% Loss on Ipnition. ............; 16-8 7-2 4-4 4.7 4.4 375 3-0 7-0 2-5 2-0 8-4 4-4
pH.o 4.2 4-4 4.5 4.6 5-4 4.4 4-8 4-8 81 5-9 £-9 50
lee Requirement (tons CaCold
DY ACTE) . v vt teernernnnnnnn, -6 113 4.2 4-2 1-0 20-0 3-0 4.0 2-0 2-0 4.9 3-8
Awailable P205 {Ibs. per acrc, N 30 14 iz 295 180 t:) 23 43 57 13 11
ZeTotal P205. ... . ... ...... 0-22 010 0-0% Q-0 014 0-11 0-02 0.07 0-06 0:09 0-05 0-06 .
% Totel Nitrogen............... 044 0-15 0.05 05 0-05 0-53 0.007]  0-03 0-006| 0-007 010 0-04 .
% Organic Carbon.............. 7-7 31 084 0-456 0-70 | 26-1 0-24 1-2 0-12 0-07 2-2 1-0 .
%:xch ................... 31-7 14.7 72 7-8 2-8 47+5 2.5 5-7 2.7 2.4 8.4 54 1.6
M.E. Exch, Ca ........... 1-6 0.78 0-46 14 8-5 76 48 1.2 1-3 26 0-52 0-30 0-36
ME Exch. Mg...o0oeveeennnnn.. 0-13 0-06 0-4 0-09 Q-42 0-18 -06 Q-02 [} 0-35 0-02 0:03 0-03
ME. Exch. K...oovviviininen.. 040 0-22 0-18 0- 56 (2 0-27 0:27 0-29 0-34 0-553 0-52 0-63 0-85
% Base Saturation.............. 63 6.7 86 20:8 7G5 4.4 237 20:9 a7-8 59-3 10-1 150 39-2
o Total S102,................... 59.-8 76-3 73-8 720 72-1 473 90-5 G684 74:1 75-0 76.1 781 79-5
b Total Fe203..,........... ... 2-9 2.2 5-7 5:6 G-2 1-3 1.5 58 4.5 4.8 2-7 3.6 4.0
%Tota[ Al203.................. 20-7 13.7 16-8 14-3 16:0 &0 6.6 15:6 140 14-0 12-8 12.3 11-4
BI02/R203........ v 4.5 9.0 G-4 7-u F ted j 10. <17 5.7 8.0 7-5 0-0 9-3 10-1

g8

(1) Calculated on the basis of 100 per cent.



TABLE 13.—PHYETICAL AND CHEMICAL ANALYSIR OF REPRESENTATIVE 80IL PROFILES—Continued

Soil Associations Southamypton Sandy Loam Shulie Sandy Loam . West Brook Loam
Horizon of Profiles.............. Al A2 B1 Bz - C Ao Az B! Bz C AL Al Bt B2
Depth in Inches..ooovvvunn.o... -3 375" | A-10¢7 | 10v-20" or-27 v 14" | 147-24" 3" 2/-5* —10" | 10"-24”
Coarse and Fine Gravel...... 16 i3 28 18 -2 S P ] 26 24 13 el 20 29 25
%» Total Sand (1) (1.0-0-06m.m.)| 56 66 54 55 58 ... 67 41 60 590 | 38 41 38
% Silt %1) (0-06-0-005 mn.am. ). ...} 28 25 a0 27 -7 26 20 28 a | 43 a8 45
%Tuta Clay (1} (0-005 ro.xm. and
At i e e 15 9 16 15 4 |........ 7 13 12 10 |, 19 21 17
% Fme Cla.y (O <002 m.m. ord i
........................ 12 7 12 9 11 | B 12 g 7 R I U1 16 10 7
%Lom on Ignition. .. ........... 5.0 2.5 5.2 2-6 1-7 836 0:85 5.7 1.7 1-6 67-8 31 4.7 51 2-6
............................. 4-0 4.2 4:6 4.8 4.5 4.4 4.8 5.4 5.4 4-7 4-6 4-6 4-7 4-8 4.4
lee Requ.u'ement {tons CaCo3
PBLAere}. . i 4.2 3.1 28 ] 14 2-4 470 1.0 2-1 G-7 0-7 46-0 4.2 71 31 2.1
Avmlable P205 (1bs. per acre) ., 32 30 18 27 | 76 5 5 12 37 302 a0 23 25 20
Totel P20B. .. .viviuveiinnnnn 0-08 0-04 0-10 0-02 07 011 0-02 0-07 (-04 G-07 0-23 003 0:10 .06 0-04
2 Total Nltrogen ............ Ve 0:07 0-03 0-04 0-02 0-01 0-69 0-01 0:05 0.0 0-0 1-16 0:05 011 0:08 0-04
% Organic Carbon.............. 16 0-82 1-3 031 013 | 36:2 0-22 1-0 0-16 0-16 | 40.6 1.4 1.9 0-99 0-28
I\E.E. xeh, Hoooooooion e 79 2-8 54 1-3 21 68:7 079 1.5 0-83 1-3 231 4:4 129 6.2 2-6
M.E. Exch. Ca.............c.0e. 0-54 0-406 0-62 0-44 - 66 10-8 0-54 .62 036 -38 34 0-48 0-42 0-40 042
M.E. Exch. Mg.................. 0-20 0-52 0-i6 012 0.4 .58 0-04 0-02 0-02 0: 06 2.8 0-24 0-14 0-08 ¢
M.E. Exch. Koo 0-43 0-53 0-61 055 056 3-8 0-33 A0 0-47 0:45 40 0-53 0-61 0+59 0-60
% Base Baturation.............. 12.8 35:0 20-4 46-0 43-5 18-3 53-4 24-3 50-0 40+ 6 32:8 22.1 84 14-7 281
Total Bi02..............0uu.. B3.3 93-1 78-8 84-3 84-0 256 57-8 76-3 86-8 88-3 19-3 876 731 761 77-8
nTotal Fe203. .. .............. 3-8 1-7 4.3 4.2 4.2 0-92 1-0 7-0 4.6 3:2 1.5 2-5 6-0 4-9 4.8
g Al203, ... c. 8-1 3-5 11-7 9.3 17.7 0-68 1.2 10-5 11-3 77 2-7 131 113 12-.0 12-1
102/R203. ... 13:8 375 10-0 12.7 74 38-1 047 8.5 10-% 15-5 11-0 9-9 B4 9.2 9-9

€8

{") Calculated on the basis of 100 per cent.



TABLE 13—PHYSICAL AND CHEMICAL ANALYSIS OF REPRESENTATIVE S0IL PROFILES—Continued

Soil Assoeiations Iansford Sandy Loam Cobequid Loam Wyvern Sandy Losm

Horizon of Profile.. Al Az B1 B C Ao Az B ka1 C A Bt Bz C
Depth in Inches ........................ . 3]!_7’1 7l'f'_11”' 11!!_20" U;‘!_EH' 2!}_5ff 5”_11]! 11”"‘19” 0!14!1 4”’_11.‘1’ 11”_20}1

% Coarse and Fine Gravel............oo0fovieuen 13 30 24 27 | 40 46 59 53 26 41 46 57

% Total Band (1) (1-0-0-06 m.m.). | 68 64 62 63 38 51 49 43 45 58 57 55
9, Silt (1) (0-056-0-005 m.m.)...... 23 25 25 19 42 39 35 28 41 # 3 35
0, Total Clay (1) (0005 m.m. and less) . 9 11 13 13 | 20 10 18 27 14 8 9 10
%% Fine Clay (0-002 m.m. and less).... [} 10 9 2 16 10 16 21 7 7 7 7
9 Loss on Ignition.................. 29-5 2-0 70 2.5 15 67-3 35 10-2 4.7 2-7 10-9 232 86 5-0
PHeiiiiiiiiiaon Caar e 4.3 4:3 4-6 4.8 5.1 4.4 4.4 4.0 4-8 4-2 4-0 4.4 4-8 4-6
Lime Requirement (tons CaCO3 per acre)| 308 1.7 6-3 1-7 1-0 49-0 78 i0-2 4-9 3. 3-8 10-6 6-0 4.2
Available P205 {lbs. per acre}............ 140 29 50 20 41 178 22 20 52 167 41 13 50 103
o Total P20B. .. oot iiieiiiiinianinies 0-04 091 013 0:04 0:03 023 0-05 0-13 012 0-12 0-15 0-33 0-27 0-19
25 Total Nitrogen.........covvvreeveennns 0-87 0-08 g-10 0-02 0-02 1-5 0-11 0-23 009 0:03 0-36 0-05 0-1% 010
%% Organic Carbon...........oiiiininins 19-6 (-55 1-9 0:50 G06( 43.7 1-8 £-9 18 0-29 5-8 7-7 3-4 1.7
MEExeh. Moo 489 2-4 8-1 1-3 0-81 | 544 6-5 17-8 59 38 12.4 23.5 12.4Q 6:8
ME Ezeh. Cau.oonnenniiiiiiiiiaansn 8-0 0-54 0-30 0-12 0-16 ¢ 10-8 0-50 0-36 0:30 1.04 2.8 1-0 0-58 0-86
ME Exch. Mg...cooiviiiiiiiiiinnins 0-27 0:058 004 0 1] 0:84 0-13 0-12 0-18 D171 - 1-9 1-2 0-32 0-20
ME. Exch. E...cooviiiiiiiiaiiiaennnns 2-4 0-37 0-29 0-64 0-63 2-2 0-42 0-41 0-43 0.42 1.5 1.2 067 0-52

Base Seturation.......... veerreneennn) 188 25-9 9.3 36-8 49-3 20:0 13-9 4.7 4.7 3L-1 32.2 128 12-8 18-8

o Total 8102, . ... .o 53.0 96.3 76-7 36-0 884 [.....0., ¥7-8 6O-1 70-2 741 a7-1 448.5 593 655
S Total Fe208..........covieiiiiiinnn 1-4 0-99 3.6 3-4 20 |........ 4.3 8.0 63 6:8 5:8 78 79 7-1
O Total AT208, ... ..o iiiiieiiiinannn 25 2:1 9.6 87 66 [........ 78 11.5 11-9 13-5 9.7 15-0 18-5 171
SI02/R203. .. v iiere e 27-8 81-5 11-5 14-0 21-0 |...aeel 14.3 6-8 7-8 72 9-1 36 4.4 64

2]

() Calvulated on the basis of 100 per cent.



TABLE 13.—PHYSICAL AND CHEMICAL ANALYSIS OF REPRESENTATIVE SOIL PROFILES—(Continued

Soil Associations Kirkhill Shaly Clay Loam Hebert Sandy Loam Parrshoro Gravelly Loam
Horizon of Profile........................| A® A? Bt B2 C AL Al B! Bz C A B: B C
DepthinInches......................... Q=3 | o= L Ti-12 (127240 [ R I M 1377 |137-24 "¢ 07-5" | 513" [13"—15"
% Coarse and Iine Gravel. . .............|........ 35 63 64 73 7 10 10 5 4 18 32 87 87
% Total Sand (1) {1-0-0-05 m.m.........[........ 7 62 iZ! a0 72 85 84 88 83 45 46 51 74
o Silt {1) {0-05-0-005 m.m.) .- ovcvunin il 33 27 21 a7 10 7 1] 5 8 41 38 35 14
'Pp Total Clay (1} {0-005 m.to. and less). .!\........ 33 11 15 12 12 8 10 7 9 14 i6 14 12
% Fine Clay (0-002 m.m. and less)....... AP -1 | 11 13 11 8 5 7 [ 7 12 14 13 a .
%Loss on Ignition....................... 52-0 6-5 21-0 10-8 8-3 i 0-5 3-0 1-8 10 12-1 9-7 57 4.1
...................................... 4-2 40 4-5 4.0 5-0 4-b 4.4 4:06 4.8 4.5 50 3+0 4+6 30
Lime Requirement (tons CaCO3 per acre)] 32-0 9-5 13-1 4.5 3-1 56 1-0 2-0 1-0 1-0 71 5-8 3-5 3-9
Available 206 (Ibs. peracre) ............ 73 20 11 13 20 12-4 18 98 32 13 25 11 22 a5
O Total P20O5.. ... ... ... .. .. . 0-23 0-03 0-14 011 0:08 0:08 0:02 a-11 0:04 0-03 g:14 0:15 0:10 0-14
g Total Nitrogen 1:3 6-15 0-29 0-15-1  0-14 0-13 0-02 0:05 003 0-01 0-26 017 ¢-11 .05
Orgamc Carbon 346 3.2 3.3 2.3 s 5.2 0-16 1-0 0-11 6-02 6.7 36 1-9 1-1
H... 537 27-9 9-4 8-5 4.2 71 0-16 4-1 10 053 10-8 10-9 58 3.4
M E .bxch Ca 5-3 0-50 0-34 0-24 | 7052 1-7 0-64 0-42 0-50 0-80 1-0 0-20 0-36 0-44
M.E, Exch. Mg, . i 026 0-05 014 1] 003 0-20 ¢-10 004 0-06 0-06 0-17 0:10 0-08 0-14
ME Exch. K........................... 2.5 0-32 066 ¢-58 0-G2 11 0-22 0-07 i 0-20 011 1.4 039 0-30 017
2, Base Saturanon Ll 132 3.0 108 3-8 18.7 29.7 85-7 11-4 432 4-6 14.2 5.4 11-3 18:0
??Totﬂl 38:3 74-0 42:2 58-0 arg ... 4.6 84.3 85.9 87-9 664 445 67:8 68-3
» Total 1<e203 34 4.3 76 8-5 B2 (... 1-7 3-8 3-2 3-2 5-7 b5 5-7 71
oTotal Al203. . 79 19-0 142 20-3 183 ... 1.7 i 6.9 64 6.1 10-4 13-8 14-1 13.1
S02/R203. ... 70 60 41 37 4 | 78-5 1 166 178 18-2 84 G-7 6-8 72
i

g8

(% Caleulated on the bosis of 100 per cent.



TABLE 13.—PHYSICAL AND CHEMICAL ANALYSIS OF REPRESENTATIVE SOIL PROFILES—Concluded

|
. o Acadia ; Acadia
Soil Associations Curnberland Loam (Dykeland-well drained) (Dﬁ]}cﬁllz:;g)—pum]y
Hovizon of Profile. .. ... L. [N 1. b3, 3; . 1. i oA
Depth in Inches. oo L 08 S” 28” [ 28" 0=7240 7-23¥ 1227447 44" -5~ . 5" 20” - 207-36"
i ‘
% Coarse and Fine Grawvel ., , ... ... ... .. ..., R 0 4} 0 G f 0 [ij 0 o ' o0 0
% Total Sand (1) (1-0-0-05 0.1, 42 31 68 14 v16 18 35 3 23 1
% Bl (1) {0-05=0-005 IN.I0L) . oo e e e B 44 14 A7 44 H3| 3l 47 40 46
7 Total Clay (1) (0-006 man. and less). ........ ... ... . .. ...... ...... .. 14 17 13 49 “3 .41 34 19 38 43
% Tine Clay (0-002 mom. and less) . ..., .. 14 B 10 25 3 i35 33 12 36 35
9 Loss ot Ignition. ... ... o 5-2 LT ) 73 43 34 34 42-1 187 8-0
23 5.0 5.2 50 50 b4 6-8 7-0 5.4 3-0 4-2
leo Roequirement (tons CaC03 per aeve).... ... ... . .. ....... e 24 21 1-7 2.8 0 0 0 15- 9-5 G-3
Availeble P205 (ibs. per acre}............ P 114 137 82 35 420 430 490 32 25 57
O Total P205......... ......... 0-11 0-11 0-08 013 0-i2 0-17 0-12 0-38 0-23 015
% Tot 1'\u10gen ............... G- 13 G- 06 100 0- 1% 0G5 004 04 1-3 0-08 0-U6
Y Organic Garbon. . .. 1.7 0-78 0-53 1-8 070 0.44 049 | 25.7 9-3 1-0
M.E. Exch. H 19 3-1 2-8 7-5 56 8.1 G-6 184 17-% 10-7
M.G. Exch. Cao. ool 3-8 6.4 2-4 3-0 j -4 1-4 1-5 34 1.7 1-1
M.E. Exel. Mg....... ......... 0-20 018 0-07 4.3 4-8 31 2-8 -4 4-0 31
MM Exch. K................... 024 0-23 G-20 0-88 0-46 16 1-6 2:8 1-3 0-99
%, Base Saturation 50-0 | U7 | 488 | &6 [ 63-3 | 40-1 1 472 | 415 | 29-0 2.6
9 Total Si02.................... 771 814 -6 68-38 67-8 72-3 70-0 32:8 54-6 65-1
e Total Fe203.............. 2.8 4.6 39 6:0 4-5 7-1 §-2 6-3 49 6.4
o, Total A1203,......... . fi-7 11 94 17-3 20-0 178 17-1 246 28-3 17-8
I R0, . o L 10:6 11.2 i1-8 5.7 4-9 57 58 1-0 2.9 51

() Caleulated oun the basis of 100 per cent,
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TABLE 14.—AVATLABLE NUTRIENTS 1IN POUNTS PER ACRE®
. i Available
Soil Assooiation 1lorizon
L0 MO K0 | Pa0s
Gueens Sandy Loam... ... e e A 1,008 43 470 21
. AP 452 20 470 b
I 347 16 413 ]
B2 728 40 a76 k)
C 3,920 104 an [
WNappan Sondy Clay Loatn.................. .. .......... ... Ao (8) 740 1] in 15
ppe: Y ¥ Al 1,176 24 1,109 41
B 408 0 620 27
B2 3,864 40| 1,184 710
[ 2,488 L4 1,108 126
Diligence Clay Loam. ... ..o o i e Al 594 1] 484 34
Az 610 0 582 20
It 291 0 B39 22
B 100 148 G20 20
C 112 124 601 20
Joggins Clay. .. oo e e e Al 896 52 752 30
e ¥ A? 436 24 413 40
Ag 257 16 336 14
B 784 36 1,052 12
C 4,704 1G8 413 295
Pugwash Sandy Loam......ooooiiiiii i, Ao (2] 410 72 48 15
Al 268 24 507 18
Bt 672 B 45 22
B? 728 ] f35 48
C 1,456 140 1,034 57
Tormentine Sandy LOBIM. oo vt iiviiiert i iininiins Ao 2i
. AR e 16
B 201 8 77 i3
Be 108 12 1,184 11
C 201 12| 1,222 160
Southampton Sandy Loam. ................cocoevninnn. ] AL 302 80 808 a2
A? 257 208 984 k]
B 447 G4 1,146 18
B 240 48 1,034 27
C 269 160 1,082 ..., ...
Bhulie Sandy Lo, .co.o v e it ieae i Ao (2) 583 23 689 7
Az 302 16 G20 il
Bl 347 8 440 5
: 201 8 883 12
& 212 24 846 27
West Brook Loam. ... i e e Ao (2) 183 10 8ad 29
Al 268 96 996 30
3 235 G4 1,146 23
132 224 33 1,100 24
< 235 01 1,128 20
Hansford Bundy Losrn, ... e sy e Ao (2) 432 10 435 13
A2 a02 12 507 20
m 168 16| 543 50
= G7 ¢ 1,204 20
[8} 89 0 1,184 41
Cobequid Loam, ..ot Ao (2) 583 a2 309 17
Az 280 n2 788 22
B! 20 48 770 20
B2 168 72 808 52
C 532 68 T84 167
Wyvern Sandy Loam........... E A 1,400 780 | 2,820 41
B 560 480 1 2,256 13
B2 324 | 208 1,254 B0
C 481 &0 o977 103

{1y Calculations for CaQ, MeO and K20 derived from exchangeable bases by conversion from
milligram equivalent to percentage weight.
(2) Calculated on the basis of 193,000 Yo, soil per acre,
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TABLE 14—AVAILABLE NUTRIENTS IN POUNDS PER ACRE()—Concludad

. i Available
Hoil Asseciation Horizon
C.0 M0 K0 | PO
Kirkhill Shaly Clay Loam. .. .............. oo Ao (2) 286 10 453 7
) Az 230 20 801 20
B 180 iz 1,234 1
B 14 4] 1,109 13
C 174 12 1,165 20
Hebert Sandy LooIn. ... oo et iaiiaiiian s Ao (2) 121 7 189 i1
A? 358 40 4i3 I
B! 235 16 122 23]
B 280 24 376 32
] 448 24 206 13
Parrsloro Gravelly Loam. .. .. e R A (2) B4 68 | 253 25
Bt 112 40 733 11
Bt 201 32 564 2 .
C 246 fid 3tg 55
Cumberland Loam . ..., . ... vviiioiiiraneiananinieaanf 1 1,960 80 451 110
2 3, 584 72 470 137
3 1,34 28 376 82
Acadia {dykeland—well drained). ........ ... 1 2,m6 ] 31,7201 1,632 55
2 2,184 1,820 1,80 420
3 784 1,240 3,008 480
4 840 1,120 3,008 490
Acadia (dykeland—poorly drajned) . ... ... 1 2,184 | 2,860 7 5,264 12
2 952 1,600 2,444 25
3 616 | 1,240 | 1,861 57

(*) Calculation for CaQ, MgzO and K20 derived frora exchangeable bases by conversion from

milligram equivalents to percentage weight.,
) Calcglu.ted on the basis of 195,000 1b. soil per acre.
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