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SOIL EROSION AND LAND USE SURVEY OF HOPE TOWNSHIP,

DURHAM COUNTY, ONTARIOC.

INTRODUCTION

Over a century has passed since the early British settlers arrived in
Hope Township, A hundred years later the descendants of some .of these original
settlers continue to till the goil from which their forefathers cleared the oak
and the maple,

Under natural conditions the soil in Hope Township- supported a protec-
tive cover which allowed the topsoil to develop more quickly than normal erosion
could carry away. After the protective cover was removed and the area subjected
to cultivation, erosion in its various forms begen to ghaw at the steep hillsides
and rolling fields. The loss of the fertile topsoil has not been commonly recog-
nized as a serious menazce to the agricultural permanency and prosperity of the
area., This may bé due, primarily, to the process by which erosion slowly but re=~
lentlessly steals the wealth from our farm lands., So slow may the erosive forces
act that it is difficult to detect the gradual removel, but over a long period
this loss reaches alarming proportions. Gullies, the most easily recognized re-
sult of erosive activity, are much in evidence and interfere with cultivation,
even though but a few feet in depth. Unless attention is directed to the control
of growing gullies portions of fields become abandcned for agricultural purposes.
Further, areas that once supported valueble stands of oak, maple and beech now
lie idle, mute testimony of the ravages of wind erosion. After the sandy hills
were cleared of the natural cover their fertility was rapidly depleted under zon-
tinuous cropping. Low unprofitable yields eventually resulted in farmers using
this land for pasture. Insufficiently fertile to produce an adequate vegetative
cover to hold the.surface soil it began to succumb to the destructive action of
wind erosion, "Blow sand" areas of variocus proportions now spot sections of Hope
Township,

Cognizant of the problem, a soil erosion and land use survey was insti-’
tuted in a sample area of Hops Township, Durham County in 1942, by the Ontario
Agricultural College in co-operation with the Experimental Farms Service, Dominion
Department of Agrlculture. In such a survey attention must be directed to soil .
type, slope, ‘erosion and present land use, The results of the survey and a dis-
cussion of the 51gn1flcance of phys1cal factors with respect to the use and con-
servation of land are contained in this report, Field mapping was done on a scale
of 1:1320 or 4 inches to 1 mile.. The accompanying map at the end of the repcrt is
on a similar scale. Rccommended land usc is shown on the map by means of colour.
Erosion, type of soil and present land use are represented by symbols, Ths results
of the survey are summarlzed in this report. _ . .

'DESCRIPTION OF THE AREA

Locgtion and'Extent

The prOJect drea is located in a section of Hope Township, Durham County.
It is bounded to the west by the Townshlp of Clarke and to the north by the Town--
ship of Cavan., The easterly limit is.formed by the County Highway, knowm locally
as the Millbrook Highway. ‘Concession V forms the southerly boundary. .The area
"contalns approx1matelv 22,080 acres. , - -

Phy51ography and Rellef

: ' The area’is characterlzed by steep hills in the northern sectlon. In
the central section the topography is strongly rolling with the exception of Dean
Hill which rises 175 feet above the surrounding country. Smoother topography
dominates in the south eastern portion of the area; in the Crooked Creek area of
Concession V the topography is level to depressional, The general relief of the
Progect area id showﬁ in 111ustratlon I, L o iy .

Ea-

Elevation'

- The elevatlon varies from 400 feet in Concess1on v, the southern boundary,
to 1100 feet in Concession X, a rise of 700 feet in approxlmately 7 miles,
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Flgure (1) - Sketch map- show1ng location of Hope Townshlp progect area 1n Durham
County.

Drainage'
' The Ganaraska and North Ganaraeka Rlvers are the prlnclpal dralnage unlts
of the area, - Springs located in the sand hills of the northern section of the
Project area and adjoining areas feed these streams, Flowing through ths rougher

. topography they have entrenched themselves in deep channels. As they reach the
‘southern section of the area they wind their way through'an old flood plaln which
is 75 to 100 feet below the adjoining uplands. " The two branchés join in Concession
IV just south and east of the Project area and enter Lake Ontario at the town of
Port Hope., In high water seasons the rivers overflow their banks, depositing all-
uvial soil and debris on the areas of smoother topogrephy. Both the Ganaraska and
North Ganaraska flow throughout the summer.

Tributaries of these streams dissect the area and with the exception of
the southwestern pertion provide adequate regional dralnage. However, small: poorly
drained depressional areas may be found over the whole region. Crooked Creek, a
slow slugglsh .stream, located in the ~southwestern section of the Project area has
its source in the poorly drained sands and muck soils, This section contains the-
largest portion of poorly drained soils in the Project area. The effect:of inter-
nal drainage upon the development of the soil profile is dealt with more fully
under the description of the soil types. Drainage is an important factor in deter-
mining the use capabilities of the soils in any area because it limits the variety
of crops a soil can successfully grow. Tile drains, if installed on some types
could greatly increase their capability for growing adapted farm crops., However,
because of the difficulty and. expense involved in tlle drainage, permanent cover
was recommended for. some: soal types. , . . :

Pl

Climate

. Climate has a very important bearing on the agriculture of the area in
so far as it influences plant distribution crop production and erosional processes.
Precipitation, evaporation, temperature and wind are the most importaent climatic
factors to be considered, Although the climatic variations within the Project area
are not sufficiently great to.affect the soil profile development, the climatic
" factors mentioned -above have a-very important bearing on the amount .and intensity
of erosion the area is sukgected to.

)
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Foremost in the climatic elements that affect soil erosion 1s precipita-
tion., Since all erosional processes, with the exception of wind, involve water
in some form, there is a very direct relationship between precipitation and
erosion, The amount of run-off, the amount of soil removed by sheet wash and the
rate of gully cutting depend on the rate and total amount of precipitation, as
well as on the nrotectlve vegetative cover, degree of slope and the nature of the
soil,

The effectiveness of wind in causing erosion is dependent on the
velocity and frequency of wind and the degree to which the soil is protected.
The sand hills of the north support a very poor vegetative cover and under close
grazing the protective cover eventually breaks and w1nd erosion takes its toll,

Tenperature is very 1nportant since a close relatlonshlp exlsts between
temperature and the vegetative cover produced.

There are no official meteorlogical stations in the Project area, The
nearest station for which temperature and precipitation figures are available is
at Orono, Climatic records for the Orono Station were obtained from the Meteoro-
logical Service of Canada, Toronto, Ontario, The mean annual precipitation, as
recorded at Orono, is 34.75 inches, Figure (2) illustrates the wide variation in
the amount of precipitation that occurs in this reglon. The distribution of the
average monthly precipitation throughout the year is fairly uniform, but the
amount of rainfall during a single month varies considerably and crops may be
damaged by drought in July or August. '

There is a wide range in temperature as indicated in Table (1). The
mean annual temperature for this station is 43,50°F, Based on an 18 year period
the frost free period is 135 days, R

In the "Climate of Southern Ontario", (1) Putnam and Chapman describe
the regional climates of Southern Ontario, The Project area falls within the
"south Slopes Region". The mean annual tempersture of this climatic zone ranges
from 43° to 45°, The winter (December, Jenuary and February) isotherms of 18° and
199 approximate the northern boundary and in some parts 23° is reached., The
spring mean (Narch, April and May) ranges from 41° to 42°, the summer (June, July
and August) mean is 66°, and the fall (September, October and November) mean
temperature is 47°, The temperature extremes of the various stations within this
region are: low —290 to =399; high 101° to 105°; the greatest range at any one
station is 1439, The mean dally range of the region was reported as being 19°.
The average length of the frost free period ranges from 133 to 147 days and the
growing season from 192 to 200 days. . - .

The annual precipitation varies from 32 to 38 inches with a lluble less
than half falling between April lst and September 30th; and from 7.0 to 9,6 .inches
in June, July and August,

~Table (1) Monthly and Annual Tenperature and Pre01p1tat10n at Orono, Durham Co

s e o vk ke i

Wyt Lo 1924-42 - . 1924-42 ' -
. Temperature 19 year period). Precipitation (19 year period)

t
Highest . Lowest || iGreatest i Lowest | Average
Month | Mean on ... on { -Mean. ;- on - | . on days with
. " |Record . | Record Lo Record Record | .,01" .or
»' . . _' % . lnp’re
°F, °F, °p, Inches | Inches | Inches | Number
January © 19,9 i C54c <26 - 3,62 7.73° | .67 14
February 191 1 59 =300 ) 2,81 55 | L1501
March 28,2 B =19 || 3.00 7.13- 1,22 | 12
April : 39.4° "84-' 1B 1 | 2,70 | 5,35 | .50 10
May 52.9 88 24 1l 2,58 | 5.90 .66 10
June I 62,9 93 32 2.78 5.27 1,20 9
Sduly vf 68,0 i -103 ¢ 377 |l 2,81 | .5,01 | .45 9
August 1 666 | .93 ¢ 35 4l 2,53 | 6.4 36 ‘ 8
September 8.7 1 194 T2y 3020 1 5,34 1,10 9
October 46,6 79 9 20,41 1 5.50 .80 3
November 36.1 70 -3 4 3,60 | 8,00 1.00 12
December - 23,9 | 6L - i " -26 | 2,89 | 4,61 ;1,13 | 13
' Year ‘m-‘,‘;_v43‘5-‘ 203 =30 T3a R 125

(l)Putnam, D, F and Chapman, L. J. The Cllmate of Southern Ontarlo, Scientific
Agriculture 18:8, April 1938,
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Figure (2) Monthly precipitation at Orono, Durham County,‘ffom 1924=1942,

) Vegetatibn

The type of natural vegetation which becomes established in any area
depends largely on climatic conditions and on the physical, chemical and geolog-
ical characteristics of the soil, The nature of the vegetation has an important
bearing on the type of weathering that takes place in the soil and it is, there~
fore, very desirable that close attention should be paid to the natural vegetation
in soil studies, , :

Since moét of the original forest cover in the Project area has been
cut down; it is difficult to determine the original relationship between vegeta~
tion and the soil, _

On the hilly droughty sands of the north, the Pontypool series, white
and red pine, red osk, and sumach are commonly found. While few pines remain to-
day it can be easily seen from the stump fences that originally the soil supported
8 pine vegetation, "Oak Hill" in Concession IX supported in the early days, as
the name indlcates, a valuable stand of oak, _

The limestone till soils in the surveyed area support a growth of mixed 2
hardwoods and cénifers; white pine, sugar maple, beech, ironwood, basswood and
hemlock are found in varying proportions, Along the stream courses white cedar ,
is the dominant vegetation found, '

§r

_ In the well drained outwash sand, red oak, sugar maple, spruce, white
pine and choke cherry form the dominant tree vegetation. The very poorly drained
areas have sedges, cattails, and flags., Many other poorly drained areas are
characterized by white cedar, box alders and willows,
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Trangportation Facilities

The Project area is served by a system of township roads and one county
highway, The original survey placed roads at 1 mile intervals east and west and
1} mile intervals north and south, Because of the steepness of the topography in
the north and the difficulty of raintaining bridges along the Ganaraska River in
the south many of the township roads have been closed to traific, The county road,
which forms the easterly boundary of the Prcject Area joins Provincial Highways 2
and 27, Provincial Highway No, 2 lies four miies to the south of the area, while
Highway No. 28 connecting Port Hope and Petcrborough lies 5 miles to the east,

The C,N.R, line from Port Hope to Peterborough traverses the north eastern section
of the area, Port Hope and Peterborough ere the most useful marketing centres and
are easily reached by a good system of roads and by the Canadian National Railway.

* AGRICULTURE

Agricultural Development

. The town of Port Hope has served the area in which the survey was con-
ducted since its first settlement. The early historical notes relating to Port
Hope have a direct bearing on the 1life of the earliest agricultural community
surrounding the town, As long ago as 1778 a trading post "Cochingomink” flourished
on the present site of the town of Port Hope, The first white settler, one of
United Fmpire Loyalist origin, settled in the town in 1792. 1In the same year the
original survey of the township was commenced. Following the survey the settlers
began to move into the area taking up their land on the rolling, well drained hills
to the north of the village. In 1830 a meeting was held to organize an agricul=
tural society for the township of Hope. Two years later the society imported pure
bred cattle and later an attempt was made to introduce varieties of wheat especial-
ly suited to the area. In 1853 the Society held a plowing match-in an effort to
stimilate a competitive spirit among its members so that greater efficiency might
be attained in this particular art. A church built in 1842 at the cormer of
Concession VI and the present Millbrook highway served the religious requirements
of the community, ‘

Tumbering was an important industry as indicated by the presence of 23
sew mills within Hope township in 1853, Because of the importance of this industry
the C,N,R, line connecting Port Hope and Peterborough was built. Portable saw
mills serve the requirements of the Project arsa at the present time,

A pre-emption map, of the surveyed area, shows that all the lots were
taken up, However, oncc the land in the northern sandy scction was cleared farmers
found that to make a living comparable with the farmers on the good till soil to
the south it was necessary to cultivate a much larger acreage. At the present time
many zbandoned farm buildings are found in the sandy, northern sections in Conces=
sion IX and X, while individuals hold 300-400 acres of this less productive soil,

, Early farming was largely of a self-sufficient type. Farmers cleared a
plot large enough to supply grain for themselves and their livestock, Most of the
. crops grown during the pioncer days were the same as those grown to-day, chiefly

small grains and hay. - '

General Ferming

. Mixed farming is the dominant type of agriculture being practised over
most of the area at the present time. Small grains and hay are grown to feed live-
stock, Production of butterfat, beef cattle, swine and poultry form the basis from
which the farm income is derived. Just as the chemical, physical and biological
characteristics of a soil are roflected in the natural vegetative cover, so too are
they reflected in the crops the soils support under present land use. Rye is found
growing cn the rough hilly sands of the north and the deep well drained sandy soils
of the central area, Because of the low natural fertility and droughty nature of
the soil the yields are low, Few farmers use alfalfa in their grass seed mixture
because ¢f the high cost of the seed and the financial risk involved in not getting
8 catch cwing to the limiting physical characteristics of the soil, Fertilizers
are rarely used,

" Oats, whedt and barley are the most common farm crops grown on the lime-
stone till soils (Bondhead fine sandy loam and Dundonald sandy loam), The more
prodiuctive farms in the Project area are located on these soils., Many farmers have
developed a short 3 or 4 year rotation in which a red clover and timothy grass seed

1
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mixture is used and only a small percentage uses alfalfa 1n the grass seed mix-
ture, . Because .of their rough topography the till soils are very susceptible to
sheet erosion,. As a protective erosion measure the length of rotation should be
increased through.the simple pxactlce of 1nclud1ng alfalfa in the grass seed-
mixture: - The sueccess and satisfaction of the farmérs who use alfalfa in thelr
sotation at the present tlme should be a strong recommendatlon for its more
general use.:.- - e

Fertlllzers are not commonly used on the till soils., Manure from the
livestock fed on the farm is.returned to the soil and 'is the only attempt to g
marntaln an adequate fertillty level,

. The grow1ng of buckwheat i5 confined to the more poorly drained Sandy
solls, The impeded internal drainage of these soils limits  the variety of crops
that can be produced on them., Usually it is late in the sprlng before they are
in a suitable condition to be cultivated.

Speclal Farmlng

v 1

s Tobacco has been grown successfully on the well drained outwash sandy
soils 1n the -southern part of the area for 3 or 4 years, The cultural. practices
f@necessary for- the successful. growing of tobacco make it better adapted to thess
soils than crops ordlnarlly grown for a livestock system of farming, More of the
sandy -soils will be used. for tobacco grow1ng if ollmatlc factors prove to be
satlsfactory.p . :

‘ _f Apples are grown w1th considerable success where the orchards are
.1ocated on.suitable soii types. Small acreages of ‘canning crops and beans were -

«pecorded. durlng the sucvey, For the successfnl productlon of these crops speoial

- culturel and . fertlllty practlces are requlred

" THE SOIL EROSION AND T4 USE ‘SURVEY

Methods and Deflnltions

e E.' The base maps used in this survey consisted of the topographical maps
of the Department of National Defence which had been ‘enlarged to a scale of 4
inches to 1 mile ' in order to permlt the reoordlng of such detail as'was required,
Contour llnes, reference symbols and other necessary information are shown on
the base map.x; : .

- : A serles of. vertlcal aerlal photographs of the area were made by the.
_ Domlnlon Government in 1927, The serial photographs served a particularly-

- useful purpose in mapping present, land use, Both the base maps and the photo-
graphs proved.satisfectory for this type of survey.

The type of soil, slope, klnd and degree of erosion were mapped in
_relatlon to present, land use, Fourteen soil separations as shown in the Durham
County: Soil:Survey (I were recognlzed No new soil types were mapped but the
soil boundaries were adJusted to inclide more detail, made poss1ble by the arger
scale maps and more detailed traverses, N

The degree of slope was mapped by the use of the Abney Level. ' Five
slope groups were recognized. These groups express the variations in the slope
factor. as they affect soil erosion, "A" slopes’ are nearly: ‘level areas on which
there is very little sheet erosion regardless of the cover or use,  "B" ‘slopss.
are those that are subge 'to ‘érosion if they are not protected by an adequate
w_vegetative cover, but on which crops: may be grown and erosion controlled satisfac-

‘torlly, if necossary prote(trve measures ere used, "C" slopes require more inten-

E sive -control and corrective measures if ‘they are cultivated. ™"D" and "E" slopes
are. too steep for cultivation' and should be’ malntalned under permanent oover.-:
-They may be utlllzed for pasture or woodland ST . P

R ;_ju The varlatlons in the per cent of slope of each group mapped are ag
follows: .

L e A= Om3 per cent e D - 15-25 per cent
.7+ B m: 3=8 pér cent_f;v;g'di:”t';ﬂ‘”5*"ﬁ E - 25-35 per cent
G -~8-lv per cent_ ”“' Lo e F -_ 35 per cent and over.

(1)Webber, L R. nnd uorw1ck F F - Tho SOilo of Durham County. (Ohepter I1)



Illustration (1) Relief model showing topographic features of the Hope Illustration (2) Smoother slopes on the Bondhead fine sandy loam are
Township Project Area, Durham County. (Topside - east) cultivated, while the severely eroded steep slopes are used for pasture.

Illustration (3) Severe sheet erosion has removed all the topsoil on this i1l Illustration (4) Overgraszing has resulted in severe sheet and gully erosion on
soil. Gully erosion is beginning to take its toll. this permanent pasture. Tree cover has been recommended for this land.



7.
Soils

The soils rave been grouped on the basis of the materials on which they
have been formed., Thus a brief discussion of the geological materials and their
mode of deposition is a necessary pre-requisite to an account of the soils of the
area,

The area under consideration lies within the zone that was covered by
ice during the glacial period, The influence of the ice itself or that of the
waters of the glacial lakes or streams associated with it is reflected in the soil
materials and the physiographic form they have taken,

The underlying bedrock does not directly affect the physical characterw
istics of the soil in the Project area since it has a deep covering of drift, The
high lime content of the surface drift indicates that it is largely composed of
meterials derived from the underlying limestone bedrock or from similar geological
materials,

As the ice sheet which affected this area retreated it assumed a lobate
form, At that time south Central Onmtario was occupied by two lobes which flowed
in a southwesterly direction., The northern lobe occupled the region of the Upper
Trent Valley, Lake Simcoe and Georgisn Bay, while the other lobe filled the basin
of Lake Ontario, The area between the two lobes commonly referred to as the
"interlobate moraine" contains stony sands and gravels deposited by the action of
ice and water, These fluvio-glacial soils occupy the northern section of the
Project area.

As the ice retreated it left a deposit ofunecssorted rock materials
commonly known as till, The character and composition of the till are determined
largely by the limestone materials from which it has been derived, The soils
which have developed from the glacial till materials in this ares are referred to
as the "Limestone till" soils,

Streams flowing from the ice carried coarse sands and gravels with them,
As these streams reached areas of smoother topography the coarse materials were
deposited in fan-sh~ocd deltas, No doubt the predecessor of the present Ganaraska
River carried materials from the interlobate moraine and deposited them in the
central and southern section of the area., These outwash sandy soils are divided
into two groups depending on their internal drainage.

Muck, Bottom land and Bridgman sand are discussed under the "miscella-
neous group" of soils,

Table (2): Acreage and Percentage of Each Soil Group and Type

: . Area
Soll Group and Type Acres Per cent
Limestone till soils : 7480 33.9
Bordhoa® fine sandy loam 4010 18,2
Dundonald sandy loam 3470 15.7
Fluvio-Glacial soils 4190 19.0
Pontypool sand 3430 15.5
Pontypool sandy loam : 720 3.3
Pontypool gravelly sand 40 2
Well drained outwash sandy soils 5750 26,0
Brighton sand 3610 16,4
Brighton gravelly sand 260 1.1
Brighton sandy loam 1880 8,5
Imperfectly drained outwash sandy soils 2430 11,0
Tecumseth sand 780 3.6
Tecumgeth sandy loam 100 A
Granby sandy loam 1550 7.0
Miscellaneous soils 2230 10.1
Bridgman sand 480 3.2
Bottonm land 950 4,3
Muck 800 3.6
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Limestone Till Soils

. The limestone till soils occupy 33.9% of the surveyed arsa and they
consist of the Bondhead fine sandy loam and the Dundonald sandy loam, These
soils have been developed on parent material of loamy till with a high limestone
content., Many of the better farms of the area are located on the well drained
rolling to hilly till soils, A sandy wash 2 to 3 feet in depth and containing
few stones overlies the loamy calcareous till in the Dundonald sandy loam, The
surface soil of the Bondhead fine sandy loam conteins variable amounts of stones,

The Fluvio-Glacial Soils

Nineteen per cent of the area is occupied by the fluvio-glacial soils,
comprising the Pontypool sand, Pontypool gravelly sand and Pontypool sendy loam.
They are hilly to steep, sandy and gravelly soils with good to excessive drainage.
They are the least valuable agricultural soils of the area and are subject to
severe erosion. On the steep hillsides there is a large amount of gullying and
large blowout arsas are common, '

~ The original forest was largely pine and oak, with occasional occur-
rences of maple and other hardwoods, Sumach is commonly found in waste areas
and along fence rows, In spite of the rough topography and low fertility most of
the fluvio-glacial soils were once cleared and farmed, but at the present time
much of this land is abandoned or used for pasture or reforestation.

- The smoothér‘topography and the heevier texture of the Pontypool sandy
loam make it more suitable for pasture land than the Pontypool sand,

- Thé‘fertility levels of the soils included in this group are loﬁ.

Well Drained Outwash Sandy Soils

. The soils of this group comprise 26% of the area, Brighton sand,
Brighton sandy loamiand Brighton gravelly sand constitute this group,

‘ For the most part the topography is level to undulating. Along the
stream courses steep slopes occur which are suseceptible to severe erosion,
Gullies cutting back from the rivers are a serious menace to these agricultural
soils, The light textured surface soil is underlain by heavier materials at
depths ranging from 3 to 15 feet, : o

The reaction is gbout neutral and the drainage is good to excessive.
The soils included in this group are adapted to certain specialization such as
tobacco growing and orcharding, The natural fertility levels are low which makes
‘1t necessary to employ special practices suited to the crop being grown, Mixed
farming can be carried on with fair success provided soil improving rotations are
‘employed, .

The Brighton sandy loam is less droughty than the sand end is better
adapted to mixed farming and to specialization, -

Imperfectly drained Outwash Sandy Soils

' AThése soils occupyAll% of the total Project area, They are level poorly

drained sands, and sandy loams formed on outwash deposits which are often shallow
over impervious strata of heavier materials,

The surface soils are commonly high in organic matter and are underlain
by a yellow mottled subsoil, The surface soil is usually neutrael in reaction.

Tecumseth sand, Tecumseth sandy loam and Granby sandy loam are included
in this group, The topography is nearly level to depressional and the drainage
ranges from fair to poor, The main fertility needs are phosphate and potash,

Mixed farming is commonly practiced on the Tecumseth sand and sandy
loam., The suitability of these soils for the growing of general farm crops could
be improved by the installation of tile drains, E C T

Poor drainage is the limiting factor for crop production on the Granby
sandy loam, Because of its level to depressional topography it is very difficult
to drain., Where farming is practised large acreages of buckwheat are grown, Much

_ of the Granby sandy loam has been left in pasture and woodland.

¥
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Miscellancous Soils

Bottom land, Bridgman sand and Muck are grouped under miscellaneous
soils and they occupy 10.1% of the surveyed area,

Bottom land, subject to occasional flooding, is mapped along the stream
courses., Owing to its imperfoct dreinage only a very small portion of this type
is cultivated, It is mainly used for pasture or reforestation depending on its
location, In the sections where the river has entrenched itself in deep channels
reforestation of Dottom lsnd is recommended as a flood control measure, In the
areas of smoother topography this type is well suited for pasture land,

Bridgman sand contains all the areas affected by wind erosion, All the
surface soil has been removed and the Bridgman sand appears as barren wastes, Re-
forestation has been recommended since this is the optimum use to which this land
can be put,

Very little of the muck soil in the area is improved because of the
poor drainage. Until there is definite need for the development of organic soils

forest cover has been recommended for this type.
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CHARACTERISTICS OF THE SOIL TYPES MAPPED IN THE AREA o
~ | v W -k ' : XDominant
Soil Type Soil Type Name and Description of Surface Topography | Drainage Reaction Present Land| Main Fertility| Classes
No. Acreage ) and Subsoil Use ‘ needs of Land
, . . B 3 - » Capability
Iimestone Till Soils Grey brown fine sandy loam and |Rolling to | Good to Neutral ,gﬁg?@ggD giganiztmatter 11, I1I,
. - light brown sandy loam over hilly, excessive, : ‘ LAND| Phosphate
1. Bondhead4fé§g :indy 1oam brownish loam underlain by grey ‘ Woodland | Potash
) res ;
stony calcareous loam and sandy
loam; few stones, ; : o : ‘
Dundonald sandy loam Grey brown sandy loam over Rolling to | Good to | Neutral CROPLAND Organic matter e
yellowish sandy loam over hilly. _excessive, K PASTURE LAND Phosphate, IT,I11,1IV.
2. 3,470 acres brown loam underlain by compact ‘ -, Woodland Potash ' '
stony calcareous loam and sandy _Idle land.
loam; stonefree, : 5 : — '
Fluvio-Glacial Soils Iight gresy brown sand and Strongly Excessive,j Neubral " PASTURE LAND| Orgenic matter |
yellow sznd over grey coarse rolling to - except erod= | WOODLAND Phosgphate, 111, v,
3e ‘Pontypool sand ealcareous sand and stony sand;ihilly and ed areas that| Cropland Potash. i
3,430 acres some boulders. |steep, \ are mildly "Idle land, ' .
' S alkaline. : 1 -
Pontypool sandy loam Light brownish sandy loam and |{Rolling to | Good, Neutral, - PASTURE LAND| Organic matter |
4 720 acres yellow brown sand over dark hilly, - eroded'areas | Woodland phosphate, IT,I1II,Iv,V.
. brown loam underlain by grey : 4 mildly .Cropland potash. ’
coarse calcareous sand some alkeline. Idle land,
stones., , o - ' ) c ¥ )
Pontypool gravelly sand | Light grey brown coarse sand Strongly Excessive, | Neutral - PASTURE LAND | Organic matter,
5 40 acres with large quantities of rolling to " | except erod- | WCODLAND phosphate V.
* gravel and cobbles uncerlain hilly and - | ed areas that | Cropland potash, '
by grey coarse gravelly .sand, isteep. "l are mildly | Idle land,:
some_boulders. alkaline. |- S :
Qutwash Sandy Soils Light grey brown sand and iLevel to Good ‘to Neutral, PASTURE LAND | Crganic matter
(2) Well Drained. yellow sand over grey coarse undulating; | excessive. CROPLAND Phosphate, 11, V.
calcareous sand, stonefree, steep along o t Hoodland potash, = .
6. Brighton sand Near stream courses and along Istream Idle land. - -
3,610 acres. gullies heavier materials may icourses.
: appear at shallow depths, ‘ .
Brighton gravelly sand Light grey brown cozrse sand Level to Good, . Neutral PASTURE LAND | Orgenic matter
7. 260 acres with large quantities of istrongly except erod- |{ CROPLAND Phosphate, II,IV.
gravel and cobbles underlain ‘undulating., ed areas Woodland potash,
by grey coarse stratified 4 : | that are Idle land. :
e e~ ETATER] e .,.,»--L.__-.ﬁ_..._xm S .ﬁmlLdlI._a,_l_k_awA__\_

*For explanatlon of "Clasees of Land Capabllxty" see page 22.

l‘)




CHARACTERISTICS OF THE SOIL TYPES MAPPED IN THE AREA

- - ‘ . . . XDominant
Soil Type Soil Type Name and Acreage Descrip‘blon of Sm“face and Topography | Draindge |Reaction |Present Iand | Main Fertility gi.'ai:gg
No. - Subsoil . - o L R CUse . Needs | o obility
Brighton sandy loam Light grey'brom_ sandy loam and |Ievel to- “Good to Neutral. |CROPLAND . | Organic matter|
yellow sand over brownish loam |gently Excessive "~ .|PASTURE. LLND - | Phosphate, 11, V.
8. 1,880 acres or sandy loam underlsin by grey jundulating, | drainage, “.{Wocdland - - | potash,
calcareous stratified - sand; steep-along |. . Idle land, '
stonefree. * Along gullies stream -
heavier materials may appear-at | courses.
shallow depths. : o ] g
(b) Poorly Drained Dark brown sand over yellow sand Nearly Fair to Neutral (PASTURE LAND | Phosphate, - .-
grading into grey sand with level, -poor, |Cropland - potash, = IIT.
9e Tecumseth sand rusty mottling and finally grey - \ B iWoodland.
780 acres coarse calcareous sandy loam;
stonefree, ' L . . ) :

10. Tecumseth sandy loam Dark brown sandy 1oa W over Nearly "Fair to Neutral [CROPLAND Phosphate - 4
yellow sand grading into .grey level. poor, - '|Pasture land | potash.. II.
sand with rusty mottling and ‘ S Joodland. ‘
finally grey coarse c:alcareous
sandy loam, stonefree, - : .

11. Granby sandy loam Dusky brovm sandy loam grad:mg Level; some | Poor, Neutral. |[PASTURE LAND | Phosphate ‘

1,550 acres into rusty mottled grey coarse - |depression- | Woodland | potash. Iv.
calcarecous sand and sandy loam; {al areas. Cropland, o
stonefree. A N I . _
Hiscellaneous Soils Logse yellow or grey sand Strongly | Excessive.|Neutral |IDLE LAND Organic matter _
12, Bridgman sand subject to drifting; occasional.|rolling to . | to . : phosphate, V.
480 acres stone_s; - ) - 1hilly and alkaline, potash.
steep, : :
Bottom land Land lyd.ng along stream courSes, Nearly Fair to - |Variable, {WOODLAND Variable, Iv, V.

13. 950 acres. sub;;ect to. i’loodulg. level.” . poor, ' Pasture land.

Muck Black organic material of Level to Usually |{Variable |WOODLAND, Variable. ~ V.

14. 800 acres, various depths in different depression-~ | very poor. - ’
stages of decomposition. ‘al, ‘

Xpor explanation of "Classes of Lend Gapability"; see page 22,

& J"]"
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Distributionrof Slope Classes According to Soil Type

The degree of slope affects the rate of run-off of water falling on -
the land, and thus the susceptibility of the soil to erosion, Slope classes
afford an expression,of this factor as it affects the capability of the land
for agricultural use, but other factors such as stoniness, poor drainage or
advanced erosion may limit the use of gently sloping land, - ' -

The distribution of slope classes according to soil typs for the
Project area is shown in Table 3, ‘ - o

Slopes with a fall of three feet in ore hundred feet (3 per cent or
less) are grouped in the "A" slope class. This group includes relatively flat
areas on which there is very little if any sheet erosion under ordinary systems
of cropping and tillage. Almost thirty per cent or 6176 acres of the soils
mapped in the area are included in this class which is composed largely of the
outwash sandy soils. The "A" slopes of the till soils are the most valuable
agricultursl areas providing the drainage is adequate and excessive stones do not
interfere with tillage. With the e of "good farm practices the "A" slopes of
the Pontypool series can be successfully farmed. Suitable physicel characteris-
tices and level topography of the Brighton series meet the necessary requirements
for specialized tobaceo growing on these soils,. In some areas, particularly
along stream courses, considerable alluvial deposition has occurred on the "A
slopes of the till soils, ' : . : ‘ :

' "B" slopes were mapped on 5038 acres or 22,8% of the area, This slope
class is composed largely of the till soils. With the use of good agricultural
practices and well adapted crop rotations these soils do not present a serious
erosion problem., On the "B" slopes of the sandy soils gully erosion in varying .
intensity is frequently found. ' ' : ’ '

P

"C" slopes occupy 5544 acres or 25,1% of the area, Over 40% of the
£i1l soils and the Pontypool series are contained in this series, Many of these
slopes have been moderately or severely eroded and require careful erosion control .
practices for use as cropland, ' '

"D slopes (15-25% slope) occupy 2436 acres or 11% of the area., Much
of the sandy Pontypool and Brighton soils along the stream courses are included
with this slope class, These slopes are too steep for continuous cultivation
and serve their greatest use if kept under permanent cover., Observation has
shown that the soils contained in the "D" slope class are lisble to serious soil
washing unless they are kept almost continuously in good grass cover or returned
to woodland, For a woodland cover to be most effective in preventing soil
erosion the surface litter of leaves and the brushy under cover should not be
destroyed by grazing, o :

' Normally "E" (25=357) and the "F" (35% and over) slopes are too steep
for cultivation or pasturing and should be left in woods or should be reforested
for their own protection and that of the lower lying level land, “E" and "F"
slopes ocour on 1456 acres or.6,8% of the project area, Table (3) shows the
distribution of slope clagses according to soil type, _— :

RY)



I1lustration (5) Tobacco growing on the well drained Brighton sand.

Illustration (7) Showing effects of wind erosion on the Pontypool sand.
Note the effect of water erosion in the fareground.

Illustration (6) Gully erosion on well drained outwash sandy soils.
Note tobacco growing in background.

Illustration (8) Gully erosion on the Pontypool sand.



Table (3) Distribution of Slope Classes According to Soil Type

A slopes B slopes "¢ slopes | D slopes | E slopes | F slopes

0-3% 3-8% 8-15% 15-25%, 25-35% 354 end over Total

acres yA acres % acres | % acres Z acres % acres yA
Bondhead fine sandy loam 76 1.8 1744 43.5 1732 43,2 270 6.8 108 2.8 8o 1.9 4010
Dundonald sandy loam 292 8.4 904 25,0 1304 37.6 5%4 17.2 320 9,2 56 1.6 3470
Pontypool sand 170 4,9 548 16.0 1388 40,1 976 28,5 188 5.6 160 4.9 3430
Pontypool sandy lozm 16 2.2 220 30.6 328 45,6 80 11.1 76 10.5 - - 720
Pontypool gravelly sand - - — — 40 100.0 - - — - — - 40
Brighton sand 1748 48,4 654 | 18.2 504 | 13.8 364 | 10.1 340 9.5 - — | 3610
Brighton gravelly sand 40 15.4 164 63.0 16 6,1 24 9.2 12 4,6 4 1.5 260
Brighton sandy loam 604 32.1 804 | 42.7 232 12.3 128 7.0 112 5.9 - - 1880
Tecumseth sand 780 100,0 — - - - - - - - - - 780
Tecumseth sandy loam 160 100.0 - - - - - - — - - — 1060
Granby sandy loam 1550 100.0 - - - —-— - - — — - - 1550
XBridgman sand - - - - - - - - - - — - 480
XBottom land - - - - — — - - - - - - 950
Muck 800 — - - - - - -- —-— - - - 800
Entire Project Area 6176 27.9 5038 22.8 5544 25.1 2436 11,0 1156 5.2 300 1.3 22080

X3lope group not diffcrentiated.

‘€T
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Present Land Use

Aerial photographs were used as a base map upon which the present .
land use boundaries were plotted, TFour divisions including cropland, pasture
land, woodland and idle.land were separated. Cropland includes all land
planted to crops; fallow land, orchards and areas seeded down and crops grown
in rotatien for hay or pasture., Farmsteads, although separated during the
progress of the survey and cccupying 1.5% of the total area are included with
cropland for purposes of discussion, Areas used for grazing and not included
in the regular system of crop rotation were mapped as permanent pasture, Open
land showing neither of the above uses was considered idle land, Land with 40%
or more of its area covered by a spread of trees was mapped as woodland,

© Teble (4) Iand Use According to Soil Type:

-

Soil Type Cropland Pizﬁg?e Woodland Idle land

acres % acres ¢ acres % acres &

1, Bondhead fine sandy loam 2892 72,2 932 23,2 132 3.4 54 1.2
2, Dundonald sandy loam 2240 64,6 928 26,7 180 5,2 122 3.5
3. Pontypool sand 4 812 23,7 1460 42,6 976 28,5 182 5.2
4, Pontypool sandy loam 260 36,0 396 55,0 64 9.0 - -

5. Pontypool gravelly sand 40 100,0 - -- -- - - -—

6., Brighton sand 924 25,6 1788 49,5 528 14,6 372 10.3
7. Brighton gravelly sand 84 32,3 133 50.7 28 10,7 16 6.2.
8. Brighton sandy loam 900 47.8 680 36.2 244 13,0 56 3.0
9, Tecumseth sand 212  27.2 356 45,6 212 27.2 - -
10, Tecumseth sandy loam 52 52,0 48 48,0 - - - -
11, Granby sandy loam 188 12,1 688 44,4 608 39.3 64 4,2
12, Bridgmen sand - - - - -- 480 100,0
13, Bottom land 16 1.7 276 29,2 . 656 69.1 - -—
14, Muck 3 4,5 148 18,5 552 69,0 64 8.0
Entire Project Area 8656 39,2 7832 35,5 4180 18.9 1410 6.4

More than 39% of the Hope Township Project area, or 8656 acres, was in
cropland at the time of the survey. Mixed grains, hay, and hoed crops are the
dominant crops grown on this clagss, A few orchards as well as a small acreage of
tobacco are included with the cropland, '

The distribution of cropland according to soil type is shown in Table 4,
Fifty-nine per cent of the till soils are in cropland which.reflects their suita-
bility for growing general farm crops, Low yields and consequent low farm incomes
have resulted in a smaller percentage of the sandy soils being cropped at the
present time., However, with the introduction of specialized tobacce growing on
the Brighton soils in recent years this series has a much higher potential valuse
for cropland than it previously had.

Forty-one pér cent of the till soils that are in cropland at the
present time are located on "C" slope class (8-15%). Sheet wash is common on
this slope class and gspecial control practices should be applied to arrest the

erosion menace,
Table (5) shows the distribubion of cropland according to slope group. -

N

Table (5) Distribution of Cropland according to Slops Group and Soil Type

. A slopes 5 sTopes C sTopes ) sfopes 13 sTopes F slopes
Soil Type 0-3% 3-8% 84157  15-25% 25-35% 35% & over

acres_ 4 acres 4 acres % acres 4 acres 4 acres %

1, Bomthead fine sandy loam 60 2,1 1392 48,0 1268 43,9 108 3.8 56 1.9 8 .3
2, Dundonald sandy loam 200 8,9 628 28,0 928 41,4 404 18,1 72 3.2 8 .4
3, Pontypool sand 20 2,4 256 31,5 364 44,8 140 17,3 28 3.5 4 .5
4, Pontypool sandy loam 41,5 100 38,5 136 52,3 20 7.7 == == == ==
5. Pontypool gravelly sand e mm me me 40 e me e me ee ae -
6. Brighton sand 616 66,7 208 22,5 60 65,0 24 2,6 16 1,7 =~ ==
7. Brighton gravelly sand 36 43,0 24 28,5 24 28,5 == ee cm w= ae e

4)
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Table (5) Distribution of Cropland according to Slope Group and Soil Type (cont'd)

R

. A slopes B slopes C slopes D slopes E slopes F slopes
Sol1 Type 0-3% 3-8 _ 8-15%  15-25% 25-35% 357 & over

acres % acres ¢ acres % acres % acres % acres ¢
8. Brighton sandy loam 436 48,5 368 40,9 44 4,9 24 2,6 28 3,1 == ==

9. Tecumseth sand 212 == me ee sk en ae em me e em ee
10, Tecumseth sendy loam 52 mm mm mm mm e me me we e me =-
11, Granby sandy loam 188 wmm  mm mm me ae ke e we em ee ea

%12, Bridgman sand e me me e s me e me me e e e
*13. Bottom land 16 == em am me e mm mm ome em am -
14, Muck 36 mm em e em me e am el e ee e-

1é§% 21.7 2976 34.4 2864 33.1 720 8,3 200 2.3 20 .2

XIncluded with "A" slope Claun although not differentiated,

Permanent pasture occupies 7832 acres or 35,5% of the Project area, The
well drained Pontypool and Brighton soils, the poorly drained outwash sandy soils
and Bottom land make up this rather large percentage. Low unprofitable yields from
the Pontypool and Brighton soils were doubtless responsible for the return of large
acreages of these types to pasture. In recent years the placing of options with a
view to establis hjng tobacco farms on the Brighton series accounts for many of
these farms remeining in pasture at the present time, A large percentage of the
well drained outwash sandy soil that is in pasture land will be used for specialized
farming when the contemplated expansion in tobacco growing takes place,

Drainage limits the usefulness of the Granby and Tecumseth series for the
production of general farm cropg. Over 40% of these soils are being used for
pasture at the present time,

Over 20% of the till soils were under permanent grass cover when the
survey was made. This includes steep slopes that serve their greatest usefulness
as pasture as well as areas that could be cultivated to advantage should the
necessity for agricultural expansion occur,

Bottom land which is subject to occasional flooding is in permanent
pasture to the extent of 29%,

Table (6) Distribution of Pasture Iand According to Slope Group and Soil Type

il A slo es B slo es C slo es D slopes E slopes F slopes
Soil Type g ?% 15-2?7 25 3? 35%4over

acres ¢ acres % acres % acres % acres ¥ acres %

1, Bondhead fine sandy loam 16 1,7 332 35.6 380 40.8 108 11,6 32 3,4 64 6.9
2. Dundonald sandy loam 92 9,9 216 23.3 284 30.6 96 10,3 192 20,7 48 5.1
3., Pontypool sand 64 4,4 120 8,3 684 46,8 496 33,9 T6 5.2 20 1,4
4, Pontypool sandy loam 8 2,0 104 26,3 176 44,4 44 11,1 64 16,2 == ==
5, Pontypool gravelly sand == == me  ae we ee eme ee e me me -
6. Brighton sand 720 40,4 320 17.9 348 19.6 228 12,9 172 9,2 == ==
7. Brighton gravelly sand 12 9,1 100 75.8 “= 20 15,1 == e= e -
8. Brighton sandy loam 128 18.8 372 54.7 92 13.5 36 5.3 52 7.1 == ==
9, Tecumseth sand 356 me e mw me em mm we em me me e.
10, Tecumseth sandy loam 48  me me mm me ee em ee ee me ee a-
11, Granby sandy loam 688 m= e mm e ee mm ee we e e ea
X12, Bridgman sand B T T e
X13, Bottom land 276 - - - - - - - e - - ==
14, Muck 148 ae  mm me ee mm mm e me e me e

2556 32,6 1564 19,9 1964 25,1 1028 13,1 588 7.6 132 1,7
XIncluded with "A" slope class although not differentiated.

Eighteen per cent of the area surveyed is in woodland., No attempt was
mede to clasgify the wooded area into different categories, Where tree cover
occupied 40% or more of the area it was considered as woodland, Table (4) shows
the distribution of woodland according to soil type. Only 4.0% of the till soils
support a tree cover, under present land use. As a result of cultivation or a
combination of cultivation and pasturage many of the steep slopes of the till soils
are severely eroded making it difficult to establish an adequate stand of grass on
the exposed parent material, These locations should be reforested,



16,

Over 25% of the Pontypool sand and about one-quarter of the poorly
drained outwash sandy soils are in the woodland class. Much of the bottom land
and the steep Brighton and Pontypool sand along the.stream courses will continue
to gerve their greatest usefulness if left under tree cover, Unless an attempt
is made to establish tree cover on the remaining steep slopes of these types the
problem of gully erosion will become increasingly more difficult,

Sixty-nine per cent of the Iuck is in woodland, There has been no
ettempt made to develop the muck soils of the area and until such development is
deemed necessary they are most suited to the growing of trees,

A few landowners have set out forest plantations on their less produc-
tive sandy soils, This practice is commendable and should be followed by many
others in the area. Observations made during.the progress of the survey support
the recommendation that wooded slopes should not be grazed. If the forest litter
and underbrush is destroyed by livestock, sheet wash commences to erode the surface -
layer of soil. ' ' ‘

Table (7) Distribution of Woodland According to Slope Group and Soil Type

. : A slgﬁes B slopes C slopes D slopes E slopes F slopes
1
Soil Type 031 387 8-157  15-257  25-35% 357fover

acres % acres % acres 4 acres % ‘acres % acres %

1, Bondhead fine sandy loam O O 4 2,9 56 41,2 44 32,4 2417.7 8 5.8

2, Dundonald sandy loam 0O O 5228,8 5228,8 48 26,7 28 15,6 == -
3. Pontypool send ‘ 72 7.4 120 12,3 320 32,8 244-25.0 84 8,6 136 13,0
4, Pontypool sandy loam 04 6,3 16 25,0 16 25,0 16 25,0 12 18,7 == ==
5. Pontypool gravelly sand se == ' == ~e == e ee  we  e= se o= e
6. Brighton sand 136 25,7 36 6.8 96 18,3 108 20,5 152 28,7 ~= ==
7. Brighton gravelly sand e mm  em  mm  am  mm == == 20 71,4 8 28,6
8, Brighton sandy loam -  w= b4 26,2 96 39,3 68 27.9 16 6,6 == ==
9, Tecumseth sand _ 212 ww wm  mm me  we  mm  me ee es ae e
10. Tecumseth sandy loam = == == ==  ee o= e=  e= es ee  =e == -e
11, Granby sandy loam . 608 = wm  me me  me  me e= ee me ee e
X12, Bridgman sand me we e em  me wm ee e me e ee aw
' X13, Bottom land 656 = e mm  mm me e mm mm en e e
14, Muck 550 wm e em  mm me e mm me me em e

| 5240 53,5 292 6.9 636 15,3

528 12.6 336 8.0 152 3.7

xincluded with "A" slope_class although noﬁréifferentiated.

Land that was not being used for crop, pasture or woodland at the time of
survey, was.classed as idle land. The shortage of farm help and the lucrative
employment being offered in the urban centres has resulted in some farms being
abandoned for the present, Much of the Brighton series that is considered idle now -
will be tilled again when there is an expansion in tobacco growing.

Bridgman sand, which occupies over 3% of the Project area comprises over

307 of the idle land of the entire area, These blow sand areas are very severely
eroded and difficult to manage, Tree planting appears to be the most effective
control measure at the present time, S :

Table (8) Distribution of Idle Lend According to Slope Group andggoil'Type

. R siopes B slopes . C slépes D slopes E slopes F slopes
Soil Type . . 0=3f 3-8% 8-157 15259 25357 35%&over

acres 7 acres { acres % acres § acres &% acres J

1. Bondhead fine sandy loam . -~= == 16 30,8 32 61,6 4 76 e o mm mm oam
2, Dundonald sandy loam e == 8 67.0 40 33,5 44 36,5 28 23,2 «= -
3, Pontypool sand - 12 6,6 52 28,8 2011,2 96 53,4 == == o= --
4, Pontypool sandy loam == == == e
5, Pontypool gravelly sand == == == e
6, Brighton sand 368 99,0 4 1,0 == wx == me e e e- e
7. Brighton gravelly sand e mm 4 25,0 12 75,0 == e=  mm we = e
8. Brighton sandy loam 40 71,4 =~ o— wm me mem emm me ee e =
9. Tecum,seth'sand . e - e - - - - = - - mem emen
10, Tecumseth sandy loam - e we U
11, Grenby sandy loam. 60 100,Q == P
X12, Bridgman sand 480 mm == wm  mm = mm me mm e e =a
x13. BO’t‘bOm 1and . -l'. L L] ——— oo .- - - o - - - -ot wmes
14. M'U.Ck . 64 - - o - - - e e

T 805 B4 9.3 104 11,5 144 15,9 28 3,1 == ==

Xfneluded with YA" slope class although not differentiated.
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EROSION

Soil erosion is the wearing away of the land by running water and wind,
Water is the most active erosive agent in the Hope Township Project area., A com-
bination of factors - chiefly rainfall, erodibility of soils, surface tapography or
slope and cultural practices, have all combined to further losses by erosion. Rains
of high intensity occasionally fall after extended wet spells in winter and spring,
when either the fields are bare except for plant residues or have just been plowed,
Run~off is high under such -conditions and much soil is lost, Prior to clearing the
original forest cover protected the solil and little erosion took place as compared
to the areas that have been’ cropped., Much of the land that is in pasture now was
e¢ropped previously and shows signs of suffering from erosion.

Sheet erosion, which is the removal by water of a more or less uniform
layer of soil, is the dominant type of erosion occurring in the area, Channels that
are produced more quickly than ordinary tillage practices can obliterate were mapped
as gully erosion., Areas where the vegetative cover has not been sufficient to
protect the soil from blowing were mapped as "Wind erosion',

The kind and oxtent of erosion is indicated on the soil mep by the
following symbols,

Sheet Erosion:

Less than 257 of topsoil removed,

25-50% of topsoil removed,

50=75% of topsoil removed,

. 75% or more of topsoil removed, or all topsoil and the upper
part of the subsoil,

Lower subsoil removed, parent materiel may be exposed,

E o dh S I g
-
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Wind Erosions

Wind eroded areas were mapped regardless of slope and indicated on
the map by the letter R,

Gully Eroslon:

7. = Occasional gulliss,
8. = Frequent gullies,
V. - Indicates gullies too steep to cross with tillage implements,

Accumuilations

Recent alluvial deposits were indicated by the symbol X,

Sheet erosion symbols, accumilation symbols or a combination of sheet and
gully erosion symbols were used to designate erosion classes, (Examples 37V; the
figure 3 indicates sheet erosion and also that 50% to 75% of the topsoil has been
removed; the figure 7 indicates occagional gullies; V shows that the gullies are
too steep to eross with tillage implements).

Table (9) shows the distribution of erosion in the area according to soil
types. Over thirty-five per cent of the area is showing little or no signs of
erosion, or has received alluvial accurmlation. Most of these areas are contained
in the "A" slope group or are areas under forest cover or pasture. Included also
are the level poorly drained outwash sandy soils, Muck and Bottom land, Slight
erosion has affected 27.5% of the area, 24.3% is moderately eroded, and 12,3%, or
2704 acres, has been severely or very severely eroded, Over 12% of the area, there-
fore, has already been damaged by erosion to the extent that it is advisable to

_remove it from cultivation,

Table (9) Distribution of Erosion Classes According to Soil Type

Little or ©Slight Moderate Severe Very se-
no erosion erosion erosion erosion vere ero-
Soil Type 1, 17, 28,28v,3, 38,38V sion 48, Total
17V:18’2: 37,37V 4y47,4TV 48V:5')575
o ‘ 1227V 57V, 58,58V,.R

acres % acres % acres § acres % acres %

1, Bondhead fine sandy loam 304 7.6 1750 43.6 1556 38,8 148 3.7 252 6,3 4010
2, Dundonald sandy loam 428 12,4 1080 31,1 1440 41,5 314 9,0 208 6.0 3470
3. Pontypool sand 380 11,0 1132 33,0 1416 41,3 372 10,9 130 3.8 3430
4, Pontypool sandy loam 24 3,3 304 42,2 224 31,1 156 21,7 12 1.7 720
5. Pontypool gravelly sand w=  w= _— - 40 100,00 ==  we  we -- 40
6, Brighton sand 1738 48,2 964 26,7 432 11,9 232 6.4 244 6,8 3610
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Table (9) Distribution of Frosion Classes According to Soil Type (cont'd)

Very severe
Little or Slight Moderate Severe erosion
no erosion erosion erosion erosion 48,487,

Soil Type 1, 17, 28,28v,3, 38,38V, 5,57,  Total ¥
- 17v,18,2, 37,37V 4,447,471V 57V,58,
27,27V 58V,R

("

meres % acres % acres ¢ acres % acres 9

7. Brighton gravelly sand 84 32,3 136 52.3 16 6,2 249,22 - - 260
8, Brighton sandy loam - 792 42,2 708 37.7 248 13.2 60 3.1 72 3.8 1880
9., Tecumseth sand 780 100,0 =  «- - - . £:10)
10, Tecumseth sandy loam 100 100,0 = == O . me ee -= 100
11, Granby sandy loam 1550 100,0 «w=  w= 1 we e e em  em == 1550

12, Bridgman sand - “— we - - - - == 480 100.0 480

13, Bottom land 950 100,0 ==  m= e e - = == == 950

14, Muck 800 100,0 ==  -= - - mm o= == == 800
Total 7930 35.9 6074 27,5 5372 24,3 1306 5,9 1398 6.4 22080

Relation of Erosion to Iand Use

The idle land has suffered more from erosion than any other land use
class and 48,17 of the idle land has been severely or very severely eroded, Severe
- and very severe erosion damage has also affected 14% of the pasture land, 10% of
the woodland and 6% of the cropland, This indicates that the severely eroded areas
have either been abandoned, used for pasture or reforested, ‘

Cropland

Table (10) shows distribution of erosion on cropland according to soil
types. At the time of the survey, 39% of the area was in cropland. Accelerated
erosion has affected 76.6% of the cropland, while the remainder (23.4%) has not
suffered from erosion to any appreciable extent. The uneroded land is made up of
- soils on the lower slope groups, poorly drained areas and small areas subject to
alluvial accumulation, Almost thirty-four per cent of the soils devoted to crop-
land at the present time are slightly eroded. Such land is not seriously damaged,
but a large part of it has lost some topsoil and it is situated on slopes suffi-
cient to requlre some protection, Over thirty-six per cent, or 3180 acres,of
cropland is moderately eroded having lost from 25-75% of the top501l Thls,malnly
. located on "C" and "B" slopes, must be protected if it is to remain under cultiva-
tion, 8ix per cent of the cropland has been severely or very severely eroded.
This land is located on the "D", "E" and "F" slope groups it should be retired to
permanent grass or tree cover, . ‘ v ' ;

)

: The till soils comprise 607 of the cropland. Due to their rolling
topography and their extensive use for cultivated crops they present the greatest
erosion comtrol problem in the cropland class, Special attention should be paid
to selection of adapted farm crops, suitable rotations, and erosion control
practlces if these soils are to remain in cultivation,

Sheet erosion has not seriously affected the smoother Pontypool and
Brighton types, "C" slopes on the Pontypool showed severs signs of erosion and
this combined with the low fertility and the droughty nature of this type render
- it unsuitable for continuous cultivation. The Brlghton soil even in the lower
slope groups is susceptible to gully er051on owing to its prox1m1ty to steep banks
along stream courses, ,

Table (10) Dlstrlbutlon of Brosion on Cropland According to Soil Types.

Very
severe TOTAL >
_erosion

acred % acres % acres % acres % acres %

Little or Slight  Moderate Severe

oil e . :
S0 Typ no eroslon erosion erosion erosion

1, Bondhead flne sandy loam 170 5,9 1252 43,3 1276 44, 1 76 2.7 118 4,1 2892 ¥
2, Dundonald sandy loam 308 13,6 ~ 600 27,2 1188 53.0 60 2,6 84 3.6 2240
3. Pontypool sand 42 5,2 234 28,8 424 52,2 9611,8 16 2,0 812
- 4, Pontypool sandy loam 04 1,6 120 46,0 104 4,0 32 12,4 ==  ~- 260
g. Pontypool gravelly sand  =~= -~ 40 100,0 - we= == 40

. Brighton sand 528 56 9 268 29.1 100 10,8 16 1.8 12 1.4 924
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Table (10) Distribution of Erosion on Cropland According to Soil Types {cont'd)

Very
Soil Type Little or Slight liloderate Severe severe TOTAL
no_erosion erosion ercsion  erosion erosion

acres % acros % acres % acres % acres %
7. Brighton gravelly sand 32 38,1 52 61,9 == == - - -— - 84
8. Brighton sandy loam 438 48,6 410 45,6 48 5,3 — - 04 .5 900
9, Tecumseth sand 212 100,00 = mm me e — - —— - 212
10, Tecumseth sandy loam 52 1CC,0 == == == == R - me 52
11, Granby sandy loam 188 100,0 ==  mm  e= - L 188
12, Bridgmen sand - R C I T L -— - - - -
13, Bottom land 36 100,0 == == = mm em me e e 36
14, Muck 16 100,0 == mm  me me e mm em e 16
Total 2026 23,4 2936 33,9 3180 36.7 280 3.3 234 2,7 8656

Pasture land

Pastures for the most part are located on land which was formerly used
for crops, Erosion on pastures, therefore, is much more severe than it would have
been if the land had been maintained in grass. From observations made during the
progress of the survey Canada Blue and Kentucky Blue were the grasses most commonly
found on the till soils, while Red Top was frequently found on the Pontypool and
Brighton soils, Very few attempts have been made to control erosion on pastures or
to improve the cover by reseeding or other practices.

Table (11) shows the extent of erosion on the pasture land according to
soil types. Over thirty-seven per cent of pasture land shows little or no signs of
erosion, while 287 has been slightly eroded, over 20% moderately eroded, and 14%
has been severely or very severely eroded,

Table (11) Distribution of Erosion on Pasturo Land According to Soil Types

Ve
Soil Type Iittle or Slight Moderate Severe seﬁZre TCT' AL
no erosion erosion erosion erosion grosion
acres % acres % acres % acres % acres %

1. Bondhead fine sandy loam 124 13,3 424 45,5 244 26,2 48 5.2 92 9.8 932
2, Dundonald sandy loam 168 18,2 324 34,9 148 15,9 148 15,9 140 15,1 928
3, Pontypool sand 112 7.6 380 26,0 716 49,0 196 13.5 56 3,8 1460
4, Pontypool sandy loam 08 2.0 168 42.4 124 31,4 88 22,2 08 2.0 396
5. Pontypool gravelly sand == == == =- - S R LR L -
6. Brighton sand 700 39.2 540 30,2 972 15,2 116 6.5 160 8.9 1788
7. Brighton gravelly sand 84 63,6 48 36,4 - e me ee = == 132
8, Brighton sandy loam 242 35,6 310 45,6 88 12,9 08 1,2 32 4,7 680
9. Tecumseth sand 356 100,0 == == - mm mm mm me == 356
10, Tecumseth sandy loam 48 100,0 w== =~ - em mm me me e 48
11, Granby sandy loam 688 100,0 == == m- me me mm == == (88
12, Bridgman sand - T e me mm mm ae ee -
13, Bottom land 276 100,00 == =~ - mm ee mm em == 276
14, Muck 148 100,00 w= == - me mm mm me == 148
Total 2954 37,7 2194 28,0 1592 20,3 604 7.7 488 6.3 17832

Woodland

Toodland occupies epproximately 19% of the area and it consists of cut-
over areas, land that was once cultivated and has been allowed to grow up to second
growth, and reforested areas, Usually the reforested areas have been severely
eroded by wind and water. Some of the woodland has been heavily pastured and
erosion has occurred,

According to Table (12) over 607 of the woodland in the Project area is
unaffected by erosion. Included in this class are the "A" and "B" slopes of the
t111 and fluvio-glacial soils and a large percentage of the outwash sandy soils,
The woodland contains 69% of the Muck and Bottom Land mapped in the area and none
of this land as well as the poorly drained outwash sandy soils are showing signs
of erosion,
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Only a small percentage of the till soils have been left under forest
cover, Some of these have been replanted in recent years, while others have
been pastured and have been affected by accelerated erosion,

Much of the Pontypool sand and sandy loam hawve been cut over and are
now covered with second growth., Very few woodlots on these soil types are
fenced from livestock with the result that moderately and severely eroded areas
are occasionally found. The Brighton sand and sandy loam along the stream '
courses are susceptible to both gully and sheet erosion, These steep slopes
that have been denuded of their forest cover are severely scarred by erosion.
Both the Pontypool and Brighton series are susceptible to wind erosion, Occas-
ionally an attempt is made to reforest and stablize areas that show signs of
shifting through the action of wind erosion, Such areas are included in the
severely eroded class, A large portion of the wooded Bottom Land serves a most
useful purpose in acting as a natural barrier by holding back the ice during the
spring thaws,

13

Table (12) Distribution of Erosion on Woodland According to Soil Types.

4 ' ' Very
Soil Type Iittle or Slight Moderate Severe Severe TOTAL

no erosion erosion erosion erosion erosio
acres % acres % acres % acres % acres %

1. Bondhead fine sandy loam 20 15,2 44 33,3 36 27.3 16 12,1 16 12,1 132
2, Dundonald sandy loam 32 17,8 88 48,9 48 26,7 12 6.6 - -- 180
'3, Pontypool sand 222 22,8 436 44,7 166 17,0 132 13,5 20 2,0 976
4, Pontypool sandy loam 04 6,2 3250,0 1218,8 16250 =-- -- 64
5, Pontypool gravelly sand == == @ a=  e-  se e= me == e me e
6. Brighton sand 184 34,9 104 19,7 100 18,9 76 14,4 64 21,0 528
7. Brighton gravelly sand 4 14,3 4 14,3 == == 20 71,4 .- == 28
8. Brighton sandy loam 36 14,8 108 44,2 56 22,9 40 16.4 4 1,7 244
9. Tecumseth sand : 212 wm  mm mm me ee me me omw == 212
10, Tecumseth sand T mm e me me mm me me me me me e N
11. Granby sand 08 me wmm  mm e mm mm me wme == 608
12, Bridgman sand o
13, Bottom land 656 v wm  mm == e mm em owe == 656 >
14, Muclk 552  am  me mm me am == e em == 552
Total 2530 60,5 816 19,5 418 10,0 312 7,5 104 2,5 4180
Idle Land

Idle land at present occupies 5,4% of the surveyed area and almost 50%
of this class (Table 13) is severely or very severely eroded, Approximately 30%
is showing little or no signs of accelerated erosion, while 9.1% is slightly
eroded and 12,9% moderately eroded,

: Of the 176 acres of till soils mapped as idle land - only 38 acres were

severely or very severely eroded and should be reforested. The remainder no doubt
will be cultivated again when sufficient help and equipment can be obtained tc
farm it. Eowever over 55% of the till soils that are idle now require complex
soil conservation measures when cultivated,

. tbout 5% of the Pontypool sand is idle, of which over 50% is severely
or very severely eroded. The characteristics that limit the usefulness of thise
type for crops or pasture are such that under present conditions forest cover is
recommended for it. About 10% of the Brighton sand lies idle now but much of this
will eventually be used for tobacco growing, The Brighton sand located along the
stream courses shows signs of severe erosion, Four per cent of the Granby is idle
but it could be used for pasture or woodland,

Bridgman sand which occupies 480 acres or 3,27 of the Project area is -
2ll idle, very severely eroded land, All the surface and part of the subsoil is
removed and occasionally the parent material is exposed. This type occupies over
349 of the area mapped as idle land, Some attempts have been made to retard the
shifting of the sand by planting trees and in many cases these attempts have met
with considerable success, The Bridgman sand presents a most difficult problem
in the proper utilization of idle land,



Table (13) Distribution of Erosion on Idle Iand According to Soil Type
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Ve

Soil Type Little or Slight Moderate Severe seﬁzre TOPAL

no erosicn erosion erosion erosion erosion

acres % acres % acres % acres ¥ acres %
1, Bondhead fine sandy loam == == 24 54,1 30 55,9 == wn  «= -- 54
2. Dundonald sandy loam - m= 12 9,9 72590 2822,9 10 8,2 122
3. Pontypool send - - 40 22,3 44 24,4 34 18,8 62 34,4 180
4, Pontypool sandy loam - e me me me e s me e _— -
5, Pontypool gravelly sand w= e« == as ee me w=m e e- - m-
6. Brighton sand 252 67,7 52 13,9 20 5.5 4812,9 .- - 372
7, Brighton gravelly sand == == == == 16 100,0 == == == - 16
8, Brighton sandy loam 40 Tlydh == == me ae e owe 16 28,6 56
9. Tecumgseth sand . - T —— me
10, Tecumseth sandy loam e T .- -
11, Granby sandy loam 64 100,0 ==  mm me mm e e e- - 64
12, Bridgmen sand we  me mm me oem == == == 480 100,0 480
13. Bottom land . T P “m =
14, Muck 64 100,0 == == - - - - e -— 64
Total 420 29,8 128 9,1 182 12,9 110 7,8 568 40,3 1408

g

e

Relation of Erosion to Slope

Table (14) shows the extent of erosion on the different slope groups.
An increase in slope results in an increase of surface soil removed through erosive
action, Over 807 of the soils that are showing little or no erosion are contained
in the "A" slope class, Slight erosion is the most dominant type found in the
"B" glope class, while the majority of the moderately eroded soils are contained
in the "C" slope class, The high percentage of moderately eroded soils in the
"C" slope class may be accounted for by the high percentage of Cropland and the
dominance of "8-15%" slopes on the till soils,
soils are contained in the "D" slope class and 63% of the very severely eroded

soils are found in the "E" slopes,
permanent cover of trees and have not been pastured or cultivated,

About half of the severely eroded

Most of the "F" slopes mapped support a

Table {14) Distribution of Erosion According to Slope Group.

A slopes B slopes C slopes D slopes E slopes F slopes
0-37% 3-8%  8-15%  15-25%  25-35% 357 and Total
Acres % Acres % Acres % Acres 7 Acres %’Acgggr 7
Little or no
Erosion 5890 84,3 1086 15,6 04 0,1 e« e« == == = -= 6980
Slight Erosion 286 4,7 3834 63,1 1448 23,8 440 7,3 38 .6 28 .5 6074
toderate Erosion e= = 118 2,2 3900 72,6 1192 22,2 110 2,1 52 .9 5372
Severe Erosion - - w— we 192 14,7 642 49,1 424 32,5 48 3,6 1306
Very Severe ‘

BErosion - -

- e

-

-

162 17.6

584 63,6 172 18,8 918

xSlope groups not differentiated for Bottom Land (950 acres) and Bridgman sand

(480 acres)
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Significance and Use of the Survey

Classes of Lend According to Use Capability

The Soil Erosion and Land Use Survey is an inventory of land condi~-
tions which furnishes a basis for planning erosion control measures and im-
proved land use on farms in the area surveyed, Each of the factors mapped has
sienificance in the study of soils, erosion processes and conservation practices.
In order that the results of the survey may be utilized for working out good land
use and control of erosion, it is desirable to group the factors mapped into a
simple classification that expresses capability of the land for use, A steep
slope of soil may limit the use that may be made of a particular soil type in a
certain field although the same type of soil on a gentler slope may be good for
cropland. On the other hand a gentle sloping field may be too stony or too
poorly drained for cultivation., A classification of the land according to its
use capability furnishes a convenient summary of the physical features and allows
consideration of any factor that may limit the use of the land for farming,

The nature of the soil, as reflected by the characteristics of a soil
type, the use that is being made of the land at the present time, the per cent
slope and the degree to which erosion has affected the soil all influence the
nature and intensity of practices that are necessary for the conservation and
use of the land, After these four factors have been determined they furnish the
basis for the classification of the land according to its use capability. Before
any classification is established it is necessary to decide whether the land is
suitable for agricultural use and what kind of farming practices are required and
. how intensively they must be applied so that the best use can be made of the soil,

The land in the Project area was grouped into five categories on the
basis of the physical characteristics which determine its capability for use
and conservation. Classes I, II, III, include land that is suitable for the
regular use of crops that require periodic tillage. Classes IV, and V are not
suitable for continuous cultivation and are best adapted for pasture or forest
‘land, The five classes of land according to use capability which have been recog-
nized in the Hope Township Project area are summarized below:

1. Land suitablg for cultivation without special practices;
II. Iend suitable for cultivaetion with simple practices.
III. Land suitable for cultivation with complex or intensive practice,
IV, Land not suitable for continuous cultivation, | |
V. Land not suitable for cultivation,
The manner in which the physical facﬁora»ofvsoil, slope, and erosion,
‘influence thée use. capability of the land is showm in Table (15)., The Slope and

Erosion classes listed in the table are described in more detail on pages 6
and 17 respectively, . '
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Figure (3) Relationship of Land Use Capability Classes and Present Land Use Classes.
Classes I, Il, W, are suitable for cultivation, Class | without special practices, Class Il
with simple practices, and Class Ill with complex or intensive practices, Class IV is

suitable for only occasional or limited cultivation, Class V is not suitable for cultivation,
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Table ‘ (15) Soil Type, Slope Classes and Erosion Classes Making up each Land Use Capability Class

Slope1 and Erosion2 Characterizing land Use Capability Class R
Land Classes and Colours on Map Class I (Green) Class II {Yellow) Class III {Red) Class IV (Blue) Class V (Orange)
Limestone till soils
1. Bondhead fine sandy loem A, %5, 1. B - 2, 27, B - 3, c - 38v, 4, D ~-37,38,4,47,48.
B -1, C - 2. Cc - 27,3,37. D - 2,3, E - 48.
F - 48,
2, Dundonald sandy loam A-%,1, A - 17, C - 2,28V,3,37 G - 47. D - 38v,4,48.
B - 2. D - 2,27,3,37. E - 2§3,37v,4,48,5,58.
F - 48,
Fluvio~Glacial Soils
3. Pontypool sand 4-1, B-1, 2, 27. c - 1,2,27,3,37,48v,
D~ 2,27,27V23,37337v,38,4’,47,4’8.
E - 2,3,38,4,47V,48.
F - 2,3,38,4,48,
4, Pontypool sandy loam A~ 1. B - 2,27. 4 C -~ 2,3,37. C - 38V,4,48V.
B - 1. D-2, 3, 4.
E - 14,
5. Pontypool eravelly sand G ~ 3,
Qutwash sandy soils
(a) Well-drained
6, Brighton sand A -1, A - 17. C - 1,2,27,27V,28,3,37,37V,38.
B - 1. B - 17,2,27. D - 2,27,3,37,37V,38V,47.
B - 28V,37,38v,48V,
7. Brichton gravelly sand A-1, B - 27. C - 3. D - 27, 38V.
B-1, 2, E - 4.
F w2,
8. Brighton sandy loam A-1. B - 27. C - 2,27,27V,28,28v,3,37.
B - 1, 2. D - 2,27;3,37V,38V.
E - 38v, 48v, 58,
(v) Poorly drained
9, Tecumseth sand A -1,
10, Tecumseth sendy loam A-1,
11. Granby sandy loam L -1,
Miscellaneous soils
12, Bridgmaen sand R.
13, Bottom land A A
14. Muck : Jiy

T Slops symbols: WA"-0-3Z, "B'-3-87, "CU-B-15%, "D'-15-25%, "E"-25-35%, "F"-35% and over.
2. Erosion symbols explained in detail on p. (17) and in the legend on the map accompanying report; 1,2,3,4, indicate progressive degrees of sheet
erosion, T and 8 gully erosion, V-gullies too steep to cross with tillage implements, ¥recent alluvial accumulations; R refers to wind erosion.

N
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Characteristics of Land Class I.

The land included in this class possesses the following characteristics:

1, Can be cultivated safely end permanently without special erosion
-eontrol practices,

2, Cultivation is not impeded by any physical condition that would
interfers with the use of machinery for tillage. -

3. Under ordinary good farming practices will produce moderate to
high yields of adapted farm crops,

, " The "A" and "B" slopes of the till soils are the only types represented
in this class which contains about 2,5% of the soils mapped in the Project area,

Except for the practices necessary to replace plant nutrients removed
by crops and to maintain good soil structure, land of class I can be used almost
without Limitetions for the production of adapted general farm crops, Situated
on the smoother slope groups it is not susceptible to gheet erosion., Surface
soil from adjoining areas has not washed on to the land to a degree that would
affect the production of general farm crops. The physical features of the soils
in this land class are suitable for general farming, If the physical features
such as drainage or stoniness lessen the ability of the soil on the lower slope
groups to produce adapted farm crops it is included with another land use capas
bility class., Under good farm menagement the land contained in this class will
produce moderate to high yields of adapted farm crops, .

‘Characteristics of Land Class II.

Iand Class II is characterized by one or more of the following require-
ments in order to be cultivated safely and permanently with the production of
moderate to high yields of adapted farm crops.

1, Maintenance of fertility and of an adequate supply of organic
matter. :

2, Romoval of stones that might interfere with cultivation.

3, Naintenance of grass cover in natural drainage areas.

4, Installation of tile drains.

/’g‘)

i

About 30% of the soils mapped in the Project area are contained in land
- Clags II, Table (15) indicates the soil types, and erosion classes represented
4n this class, The soils of Land Class II must be used more carefully than those
of €lass I, Simple practices of some kind are necessary, either to control
erpsion, to remove some physical obstacle (such as stones or poor drainage), or to
improve or maintain the fertility of the soil, The practices required on Class II
1and are simple and easily applied.

Occasionally gullies are found on the till soils included in Class II,
however sheet erosion has not seriously affected them, From information gathered
during the progress of the survey it was noted that 507 of the farmers on the
Bondhead fine sandy loam and the Dundonald sandy loam were using a 3 year rotation
(vased on interviews with 20 farmers). Only 9 of the 20 used alfalfa in their
grass seed mixture and only three farmers reported the use of commercial -
fertilizers, Even on the lower slope groups the lengthening of the rotation, the
incorporation of legumes in the grass seed mixture, and a sound soil building
programme should be initiated to arrest the menacing affects of sheet erosien,
The till soils are susceptible to gully erosion. Occasionally areas were noted
where the natural drainage channels were grassed over; the value of this practice
was reflected in the resulting gully erosion control, Susceptibility to erosion
was the most important factor in placing the lower slope groups of the till soils
in ILand Class II.

: In the Pontypool sand, the Pontypool sandy loam, the Brighton sand,
Brighton sandy loam, and Brighton gravelly sand the limiting factors for crop
production are low organic matter and low natural fertility. Rye is commonly found
growing on the lighter sandy soils whereas on the till soils it is rarely included
in the crop rotation, '

From interviews with 13 farmers on the Pontypool series it was noted that
4 included alfalfa with their grass seed mixture, rye was the most common grain '
crop grown, the average yield of this crop being 14 bushels per acre, One reported
using fertilizers, There did not appear to be any definite established rotation
on these sandy soils, Because of the low ylelds obtained from these soils it

_4(:14. o
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appears necessary for the farmers to till a much larger acreage in order to secure
an income comparable with the farmers on the more productive till soils,

The ylelds on the "A" and "B" slopes of the Brighton series are low,
Sheet erosion has not seriously affected the Brighton sand and sandy loam contained
in ILand Class II, Level topography, good internal drainage and freedom from stones
make these soils suitable for general farming provided soil improving practices are
applied to build up the fertility level,

Owing to the poor internal drainage, the Tecumseth sandy loam is included
with Class II, Installation of tile drains would improve this type for the growing
of general farm crops,

Characteristics of Iand Class III.

The soils included in this clags are suitable for cultivation provided
complex or intensive practices are employed, In addition to the practices mentioned
under Land Class IT it may be necessary to use contour cultivation and strip crop-
ping, This class is characterized by one or more of the following factors:

1. Susceptibility to erosion if cultivated,

2, Some physical obstacle such as stoniness or poor drainage.

3. Requires special scil improving practices for maintaining and
conserving the soil,

The conservation and control measures required in Class II are aprlicable
to Class III as well, However the condition of erosion is more aggravated in this
class and the control practices must be increased.

Approximately 20% of the soils mapped in the area are contained in Class
III, Aboub 35% of these soils are in cropland at the present time and require
special erosion control measures if cultivation is continued,

The Bondhead fine sandy loam and Dundonald sandy loam contained in Class
I1I suffer from both gully and sheet erosion., For the most part they are located
on "C" (8-15%) slopes. Kegardless of slope these areas of till soils have been
subjected to the same system of rotation and cultural treatment as the smoother
slope groups, resulting in a loss of 25-75% of the surface soil through sheet ero-
sion., Incorporation of legumes in the grass seed mixture and longer rotation should
be adopted on these types, Because of the susceptibility of till soils in this
class to erosion and the degree to which they have already suffered from sheet wash,
more intensive control practices are nescessary. More experimental work is necessary
on these soils to develop methods and technique for practising strip cropping and
contour cultivation suitable to the area,

Contour strip c¢ropping consists of laying out the fields so that they lie
in long, rather narrow strips around the slopes and no plow furrows, harrow or
cultivator grooves, or rows of cultivated crops extend uphill and downhill, Such
an arrangement checks rur-off and causes the precipitation to sink into the soil
instead of flowing immediately into streams. The strips are adjusted in width to
meet the requirements of steep or gentle slopes, and also to slow down erosion on
soils that lose surface soil rapidly when water runs across them, The suceession
of crops on each strip must be chosen so that the least amount of run-off will
occur, This can be accomplished by seeding dense growing crops in alternate strips
with clean~tilled crops.

The Pontypool and Brighton soils contained in Land Class III have been
eroded to a greater extent or are loocated on steeper slope groups than those repre-
sented in Class I.. _

The poor internal drainage of the Tecumseth sand places it in Class III.
Installation of tile drains would greatly increase the capability of this soil for
general fapm use,

Characteristics of Land Class IV,

The land included in Class IV is not sultable for continuous culfivation
and is limited by one or more of the following factors,

1. Sieep slopes,

2., Severe erosion,

3., Thysicel obstacles such as stoniness or poor drainage.
4, lrregular topography,
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Over 14% of the soils mapped in the Project area are placed in Class
IV, Iand in this class may be used for controlled grazing, and may be cultiva=
ted occasionally to renew the stand of pasture plants, According to Table (14)
the till soils in the higher slope groups are contained in this class, In spite
of severe erosion and steep slopes the till soils represented in Class IV are
capable of supporting good stands of Canada Blue and Kentucky Blue, provided the
pastures are not overgrazed.

The "C" slopes of the Brighton gravelly sand and Pontypool sandy loam
are also placed in Class IV, Usually the "C" slopes of the Brighton sandy loam
occur along stream courses, To arrest gullies cuttlng back, a permaenent cover
of trees has been suggested for these slopes,

Poor drainage limits the extent to which the Granby sandy loam can be
used for producing general farm crops. Characterized by level and depressional
topography it is very difficult to tile drain this type. It is capable of
producing good stands of pasture and is therefore placed in Clags IV, Part of
the Bottom land was placed in this class also,

Characteristics of Land Class V,

The land included in this class is not suitable for continuocus cultiva-
tion and is limited by one.or more of the following factors:

1, Steep, rough or broken topography.
2, Extreme stoniness,

3. Very severe erosion,

4, Very poor drainage.

5, Very low fertility.,

Over 32.0% of the area mapped is included in Land Class V for which.
forest cover is recommended, This acreage is made up of the "D" slopes (15=25%)
of all soils from which over 75% of the topsoil has been removed, alk slopes
over 25%, the Pontypool sand with the exception of the "A" and "B" slopes, the

steep slopes of the Brighton soils located along the stream courses, part of the

Bottom land, and all Qf the muck and Bridgman sand,

Relationship of Present lLand Use to land Use Capability Classes

Table (16) shows the use capability of the land in the Hope Township
Project area, On the basis of physical factors 47,5% of the area is not suited
for continuous production of general farm crops. Of this area about one third
may -be used for occasional cultivation but should be devoted prlmarlly to
permanent pasture,

Cultivated crops may be grown on the rcmaining 52,5% of the area but
nearly one half of this area requires complex control measures, while most of the

remainder requires simple practices, Only 2.4% of all the land in the area should

be cultivated without control measures of some kind,

- Table (16) land Use Capabilities According to Present Lend Use

I II III IV v TOTAL

Acreage % Acreage % Acreage % Acreage % Acreage ¢ Acreage %

Cropland 288 3,3 3404 39.3 3028 35,0 796 9,2 1140 13,2 8656 39,2
Pasture Land 212 2,7 2148 27.5 960 12.3 1580 20,1 2932 37.4 17832 35,5
Woodland 44 1,1 524 12,5 396 9.4 840 19,2 2416 57.8 4184 18.9
TIdle land - == 472 33,5 120 8.5 88 6.3 728 51,7 1408 6,4

544 2.4 6548 29,6 4504 20,5 3268 14,8 7216 32,7 22080 100,0

The degree of success or failure a farmer attains depends primarily on
the soil type on which he is located. A definite correlation exists between crop

yields and soil type. The average yield of mixed grain growing on the following
soil types was: '
Bondhead fine sandy loem! - 38-40 bushels per acre,
Dundonald sandy loam? -~ 34 bushels to the acre.
Pontypool sand = 20-24 bushels per acre,

1, Based on crop yields furnished by 9 farmers located on Bondhead fine sandy lbam,

2, Based on orop yields furnished by 8 farmers located on Dundonald sandy loam,
3. Based on erop yields furnished by 11 farmers located on Pontypool sand.

2y

.;i)

'



27,

The average yield of rye grown on the Pontypool sand ranges from 11=15
bushels per acre, On the more productive till soils this crop is rarely grown be-
cause this soil can be used to better advantage for other crops. Low crop ylelds
and low income have resulted in abandonment of many of the farms located on the
Pontypool sand and Pontypool sandy loam, Failure to produce satisfactory yields of
general farm crops resulted in much of this land being placed in permanent pasture,
Insufficiently fertile to produce a stand of pasture that would permit continuous
grazing and form a protective cover for the soil, the surface began to break and
wind erosion resulted.

Table (16) also shows the use capability of the land in relation to its
present use, This information is summarized in graphic form in Figure (3). of
the present Cropland, 9,2% falls in capability class IV and 13,27 in capability
elass V and should be removed from cultivation as soon as possible, Furthermore
357 of the present cropland is in Class III, on which the most careful and intensive
conservation measures are required to prevent further damage by erosion. This class
includes slopes up to 15% and some more gentle slopes that have lost over half of
the topsoil. Active gullying has occurred on some of the land included in this
class,

Over forty-two per cent, or 3320 acres of the land in permanent pasture
is sultable for cultivation., Tho reason for this rather high percentage can be
attributed to the large acreage of the well drained outwash sandy soils, that are
in pasture at the present time. Options have been taken on fairly large acreages
of these soils for the growing of tobacco,

A congiderable area (23%) of the land which is at present under forest
could be used for the production of general farm crops, But 99% of this potential
agricultural land falls into the land use classes II and III which require soil
conservation practices, For this reason it would be advisable to leave this land
under forest at least until such time when soil erosion has been brought under
control on the already cleared land,

Forty~two per cent of the land that is idle at the present time is
contained in Land Class I, II, III, As suggested earlier in the report present
labour conditions and options placed by prospective tobacco growers on suitable
tobacco soils are responsible for a large percentage of this idle land, However
over 50% of the idle land in the area is very severely eroded and should be retired
to permanent pasture.

The necessary adjustments on individual farms, in order to carry on
farming operations within the limits set by the use capability of the land will
present many difficulties. Many factors beyond the scope of this report will enter
into the final solutions of these problems., However, all plans that are made should
be within the physical capability of the land for use.

Suggested Use of the Survey

The Soil Erosion and Iand Use Survey of Hope Township Project area
furnishes a basis for the development of plans for the conservation of soil through
improved land use and for the application of soil-conserving practices on farms.
With this detailed inventory technicians should be able to devise plans that would
make good use of all land, The recommendations suggested under the five land use
capability classes are of necessity general in nature, Specific knowledge of
actual conditions, field by field, is required for detailed planning on farms.
Recommendations must be made for each farm as a unit and the various protective
measures that are discussed in this report must be fitted together into an accept-
able farm plan, The plan must be satisfactory to the farmer and at the same time
it must provide for practices that will control erosion and run-off water, The
characteristics of the land must be determined, and, insofar as possible each acre
should be put to the highest or most profitable use of which it is capable,

The survey has recorded in detail the extent to which erosion, in its
various forms, has affected the area. The results are indicative of the urgent need
for a wellwdefined and active soll conservation programme, Before any scheme can
be initiated the land owners, through an educational programme, must become soil
erosion conscious,
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SUMIARY
| The Hope Township.Project area consists of 22,080 acres in Durham
County, Ontario. This report ocutlines the results and‘findings of the physical
survey made of the area, on the basis of which the land has been classified
according to use capability,

vpn (0-3%) slopes occupy 27.9% of the area, "B" (3-8%) slopes 22,8%
ng" (8-157) slopes 25,1%, "D" (15-25%) slopes 11%, "E' (25-35%) slopes 5,2% and
"F* (35%) slopes 1.3%.

Precent land use consists of cropland 39.2%, pasture land 35.5%, wood=
land 18,9% and idle land 6,4%,

Over 35,0% of the area shows little or no sign of erosion, 27,5% is
slightly eroded, 24,3% moderateély eréded, 5.9% severely eroded and 6.4% very
gseverely eroded. On thé present cropland 35,7% is moderately eroded and 6%
severely or very severely damaged. |

AFourteen soil types were recognized in the area, The limestohe till
soils (Bondhead fine sandy loam and Dundonald sandy loam) are the most extensive
types in the area, These are fairly productive, but erodible soils,

Iand thag meets the requirements of Use Capability Class I occuples 2,4
per cent of the Project Area. An additional 30 per cent may be cultivated with-
out serious loss from erosion by using simple conéervation measures (Land Class
IT). ILand Class IIT that requires spegial soil conserving practices occupies a
1ittle»over 20 per cent of the area, Class IV,-land suitable only for very
limited cultivation, and Class V, land not suitable for cultivation, occupy 47.5
per cent,

Suggested recommendations as to cropping practices and special conserva-
tion practices needed for the various soil types have been made according to the
use capability of the land aﬁd the nature of the soil., Soil conserving rotations
and fertility building programmes are necessary-for erogion control and maintew-
nance of productivity, Intensive conservation measures are recommended for Class
I1I. Grassed waterways and suitable drainage where it ﬁs needed are also

.fecommended. Proper management of pastures and woodlands are necessary for
erosion control and conservation of the land, |

If erosion is allowed to proceed unchecked, further reductions in crop
yields, crop failures, and increased land abandonment may be expected, Erosion
can be controlled, and greater returns can be obtained from the land if soil

saving and soil improving messures are carried out,





