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The Soils of
Northumberland County
INTRODUCTION
The Soil Survey of Northumberland County was first conducted during portions of the field seasons of 1937, 1938 and 1939. This study was initiated in 1937
in response to a demand for a soil classification in the orchard areas of Durham,
Northumberland and Prince Edward Counties. It was felt that a study of the soils
in these areas would assist in the solution of the Corky Core and other serious
problems facing the orchard growers at that time. A general soil survey was
planned, not to deal directly with these problems, but to lay a foundation for more
detailed work. It was thought advisable, for many reasons, to extend the general
survey and put it on a county basis as had been the custom in the past.
The field season of 1937, however, was spent chiefly in the orchard areas of the
three counties. Owing to the complexity of the soil and with a view to the major
purpose of the survey, much of the orchard area was studied in considerably more
detail than was customary for the general survey. A strip of about 30 square miles
between Trenton and Brighton was traversed in some detail. The results of this
work were never published although a photostat copy of the soil map has been
available for some years.
By 1960 so much time had elapsed since the first soil survey that it was decided
to re-map the whole of the county. The mapping was completed by 1963, but again
publication had to be postponed. However, in some respects the postponement has
been beneficial. For example, much new information, not available a few years ago,
is now included in the report. The field mapping was done in considerable detail
and is just as up-to-date today as it was 10 years ago.
There is considerable variation in the soils of the county. In general the soils are
deep and most are well drained. The main limitations to use are stoniness and steep
slopes, of which the steep slopes are most serious. The distribution of the soils is
shown on the soil map in the pocket in the back of the report. The capabilities
of the soils and their limitations for agriculture, urbanization and waste disposal
are given in tables in the report. The report also presents brief descriptions of
characteristics of the soils significant to land use.
GENERAL DESCRIPTION OF THE AREA
Northumberland County lies in that part of the province most often referred
to as central Ontario. It is bordered on the south by Lake Ontario, the west by
Durham County, the north by Peterborough County, Rice Lake and the Trent
River and on the east by Hastings County. It is a comparatively small county,
occupying some 471,680 acres.
Although there are no large cities in the county there are two towns and a
number of villages. The county town is Cobourg, located on the Lake Ontario shore
7

near the Durham County line. Campbellford, situated on the Trent River in the
northeastern part of the county, is the only other town.
Northumberland is a county of many attractions. With Lake Ontario on the
south and Rice Lake on the north, the area is ideal for water-based recreational
activities. Hundreds of small boats use the waterways during summer, and fishing
is a popular pastime in many of the rivers, creeks, lakes and bays. Agriculture
has been an important part of the local economy, but some of this is changing.
Many of the farms are being sold and used for other purposes, but certain farming
activities continue. Fruit growing is common on the land between Highway 2 and
the lakeshore and a small amount of flue-cured tobacco is grown on the sandy sites;
but most of the farming areas are used for mixed farming and dairying.
The agricultural appearance of the county is not a true indication of land use.
More and more of the farms are being sold for recreational uses, for country
estates and, in some instances, for subdivisions. As a result, less land is available
for agricultural production. Thus the character of the county is changing and will
continue to change for some time to come.
Northumberland County is in a favored position, lying close to Metropolitan
Toronto and Oshawa. It is well supplied with transportation routes which provide
ready access to markets both near and far. For example, the lakeshore areas are
well served by Highway 401 and the mainline of the Canadian National Railway.
Both of these arc major transportation routes between the large cities in Canada
and could, if necessary, be used more intensively for public transportation. Highways 45 and 30 provide access to the more northerly parts of the county as do
numerous well-maintained county and township roads.
Geology of the Underlying Rocks
The extent to which the underlying bedrock affects the kind of soil and its
composition is difficult to assess. The soils over most of Ontario have developed
directly from deposits transported by ice or water. These deposits vary in thickness
from a few inches to several feet and may have been carried great distances. Some
deposits, especially those transported by water, may show little relationship to the
bedrock underlying them because their point of origin is far removed from their
place of deposition. Others appear to be closely associated with the underlying
rock because they have been carried relatively short distances, usually by ice. The
thin soils which occupy a small part of Northumberland County have certain
characteristics which seem to be related to the bedrock.
Precambrian rocks, with an age in excess of one billion years, form the foundations of Northumberland County as they do for all of the province, but nowhere
in the county do they appear at or near the surface. Approximately 600 million
years ago the Precambrian land surface was slowly invaded by Paleozoic seas and
marine and deltaic sediments were deposited, buried and lithified to become the
sedimentary rocks which underlie about one third of southern Ontario.
During the Middle Ordovician period, carbonates of Trenton Group were
deposited and these form the uppermost bedrock formation in Northumberland
County. The Trenton Group consists of three formations:
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Cobourg Formation:

a dense to finely crystalline brown limestone containing minor shale partings

Sherman Falls Formation:

a finely crystalline to fragmental, mottled, gray to
light brown limestone with abundant shale partings and dark gray shale interlayers

Kirk field Formation:

finely crystalline shaly limestone, bioclastic limestone and calcarenite

Of these, the Cobourg formation is the highest of the group.
Surface Deposits
The unconsolidated surface deposits in Northumberland County are of glacial
origin and are the parent material from which soils have developed. The differences
that occur in texture, relief and drainage of soils are a result of differences in the
nature of these deposits as described in Table 1.
The surface deposits are commonly referred to as till, outwash, kame, esker,
deltaic, drumlin and lacustrine, to denote the mode of deposition and, to some extent, the textural composition of the deposit. Glacial till is non-sorted material, a
mixture of broken rock fragments and soil particles that range in size from sand
to clay. Glacial till covers a large part of the county.
The till cover is deep over most of the county but is thin in a few places along
the Trent River north of Campbellford. Sandy kames occupy a large part of Haldimand Township, and also occupy large acreages in the adjacent townships of
Hamilton, Percy and Cramahe. Deep deposits of calcareous sandy loam till occur
in areas scattered throughout the county, but predominantly in the southeast. The
lacustrine silty clay loams or silt loams have been deposited in the depressions and
flats lying between the gently rolling slopes of the other deposits.
The largest lacustrine deposits occur in the eastern part of the county, around
the villages of Codrington and Wooler, and south of Highway 2 between Brighton
and Trenton. Lacustrine deposits are sorted fine textured materials laid down in
still or slowly-moving waters, and usually have level topography. Level lacustrine
deposits occur in many parts of the county, but around Codrington and Wooler
they are much more rolling than is common.
Swamps occur in low-lying areas where the water has been impounded. In such
places organic materials have accumulated. The county abounds in bogs, Numerous
small bogs are scattered throughout the northern region, the largest one just south
of Percy Reach.

TABLE 1
SURFACE DEPOSITS OCCURRING IN NORTHUMBERLAND COUNTY
1. GLACIAL TILL:
Ground Moraine

Generally unsorted material. Topography is characterized by
a succession of low knolls and depressions. Textures are
loam to clay loam with stones and boulders.
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Terminal Moraine

Often modified or re-sorted materials, sandy loam to loam,
more stones than in ground moraine. Topography is rough
to hilly.

Drumlin

Elongated hill, long axis in the direction of ice advance,
materials usually unsorted, loam to clay loam with stones
and boulders.

2. GLACIO-FLUVIAL:
Outwash Plain

Kame

Sandy and gravelly materials, cobbly but boulder-free, occurring on a nearly level plain; a few enclosed depressions
and incised ravines.
Small hill of sand and gravel which may contain re-sorted
till; some stones and boulders.

3. LACUSTRINE

Clays, silts and sands laid down in glacial lakes. Topography
is usually very gently sloping, although moderately steep
slopes encountered in some areas, Stones are few to absent
except in areas where thin lacustrine deposits are underlain
with till.

4. RECENT ALLUVIAL

Postglacial deposits of sands, silts and clays along streams,
meadows, sloughs and marshes. Also includes mucks and
peats. Soils are immature; topography is nearly level to depressional. Stones are rare.

Vegetation
The natural vegetation found in an area is determined largely by climate and
soil. Vegetation, in turn, exerts considerable influence on the development of a soil
and therefore is an important factor in soil formation. The extent to which it influences soil development varies with the types of vegetation.
It is difficult to measure the exact effect vegetation has on the detailed profile
features used to make soil type separations. No attempt is made in a soil survey
to make a detailed analysis of all plant species occurring on each kind of soil.
Instead, a survey of the tree species has been made to show, in a general way, the
associations that most commonly occur on some of the more important soils.
The most commonly occurring trees are sugar maple, aspen poplar, red oak, bur
oak, basswood, white ash, black cherry, red cherry, silver birch, white cedar, white
spruce, black spruce and some red pine and white pine. In general, trees like the
sugar maple, basswood, white ash and black cherry prefer deep well-drained soils
such as the Bondhead and Otonabee. Red oak also prefers well-drained soils but
is only moderately tolerant of shade, and thus is commonly found on a sandy or
rocky site with the aspens, silver birch and white and red pines. Bur oak, white
elm, soft maples, red and green ash are commonly confined to well-drained, finetextured soils or imperfectly drained soils of medium or fine texture. These trees
10

Sugar maple and beech are the dominant trees on the well-drained coarse
and medium textured soils

are predominant on soils such as Schomberg, Smithfield, Wooler, Matson and
Codrington. Soft maples also occur in association with white and black spruce in
and along the edge of the swamps.
Climate
Meteorological stations in Northumberland County are located at Cobourg
and Smithfield but climatic data for these stations was not available for this report.
However, it was anticipated that data for Belleville would not differ significantly
and Belleville data is used to give a general indication of temperature and precipitation for Northumberland County. Temperatures for Belleville are given in Table
2 and compared with those of Peterborough to give some indication of temperatures
in the northern parts of the county.
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TABLE 2
MEAN MONTHLY TEMPERATURES (IN DEGREES F)
AT BELLEVILLE AND PETERBOROUGH
Month

Belleville
(44)*
22
19
19

Peterborough
(55)
22
17
16

Winter
March
April
May

20
28
42
54

18
28
42
54

Spring
June
July
August

41
65
70
68

41
64
69
67

Summer
September
October
November

68
60
47
35

66
60
48
35

Fall
Annual
May 1 to Oct. 1
*Years observed

47
44
63

48
43
63

December
January
February

TABLE 3
PRECIPITATION IN INCHES AT BELLEVILLE AND LAKEFIELD
Month
December
January
February

Belleville
(44) *
2.54
3.26
2.46

Lakefield
(40)
2.12
2.52
2.02

8.26
2.63
2.17
2.37

6.66
2.17
2.00
2.44

7.20

6.61

Winter
March
April

May
Spring
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June
July
August

2.66
2.52
2.65

2.78
2.57
2.72

Summer
September
October
November

7.83
2.78
2.28
2.85

8.07
2.67
2.45
2.34

7.91
31.17
12.98

7.46
28.80
13.18

Fall
Annual
May 1 to October 1
*Years observed

According to Table 2, winters are cold with a mean temperature of 20°F, and
summers are warm with a mean temperature of 68°F. The average growing season
varies from 200 days in the north to about 208 days in the southern part of the
county. Similarly, the frost-free period varies from 140 to 150 days.
The average annual precipitation at Belleville is 31.17 inches and at Lakefield
it is 28.80 inches, about 7 percent less than at Belleville. However, the slight difference between precipitation of the north and south will probably have little effect
on crop production. Somewhat less than half the rainfall is received in the growing
season, and about 8 inches is the average for June, July and August. Snowfall
ranges from 70 to 80 inches, with more falling on the north than on the south side
of the county. In general, Northumberland County has cold winters and warm
summers, with adequate rainfall, but with a likelihood of drought on gravelly and
sandy sites.
Relief and Natural Drainage Systems
Most of Northumberland County consists of the rolling relief associated with
morainic deposits in Ontario. There are no mountains but slopes are numerous
and steep. In contrast the limestone plain areas north of Campbellford, the sand
plains, and the lacustrine deposits near the lakeshore are almost level
In general the land slopes from north to south and from east to west, but the
slope is not uniform. The highest land is about 1,150 feet above sea level in the
middle of the west half of the county. From there the land slopes in all directions.
The external drainage features within the county can be seen on the soil map.
The most obvious are Lake Ontario and the Trent River systems, of which Rice
Lake is a part. The creeks emptying into Lake Ontario are short because of a
height of land close to the lakeshore just a few miles beyond Highway 2. The longest creeks and rivers are those flowing from west to east, emptying into the part of
the Trent River on the east side of the county.
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CLASSIFICATION AND DESCRIPTION OF THE SOILS
The surface geological deposits previously described are the parent materials
from which the soils of the county have developed. Soils differ because of differences in parent materials; however, soils developed in similar parent materials
may also differ because of differences in drainage and natural vegetation.
Under the cool, humid climate and the native forest vegetation, the soils of
Northumberland County have become more acid than the parent materials due to
the removal of bases (particularly calcium) from the surface layers of the soil by
percolating water. This is leaching; and the effect of weathering and leaching during several thousand years has caused the development of layers or horizons within
the soil. These horizons differ from one another in thickness, color, texture or
structure.
A vertical cut through the soil exposes a characteristic sequence of layers (soil
profile). The different layers of the soil are often referred to as surface soil, subsurface soil, subsoil and parent material. However, because many soils have more
than three horizons, it is convenient to USC the specific pedological terms: A horizon, B horizon and C horizon, which are further subdivided into Ah, Ae, Btl. Bt2,
C etc.*
The A horizon is the surface horizon and in many soils can be subdivided into
Ah and Ae. The Ah horizon contains the largest amounts of organic matter and is
underlain by Ae, the horizon that shows most clearly the effects produced by the
process of leaching. The B horizon is finer in texture and more compact as a result of the accumulation of clay and other fine materials carried down from the
A horizon. Underlying the B horizon is the C horizon, composed of parent material, unaltered or slightly altered by the soil-forming processes.
Poorly drained soils, in which groundwater is present in the soil for a large
part of the year, have a gley horizon immediately below the Ah horizon. The gley
horizon is bluish gray or brownish gray with reddish mottling and may contain
iron concentrations.
Soils are principally classified by the kind, number and arrangement of horizons in the soil profile.
Forty-three soil series were recognized and mapped in the county. The series
differ in one or more features of the soil profile: number, color, thickness, texture,
structure and chemical composition of the horizons, drainage. and depth to bedrock.
Many soil series, however, have some features in common, and on that basis
are grouped into Great Groups. In Northumberland County, soils of the Brown
Forest (Melanie Brunisol), Gray Brown Podzolic (Gray Brown Luvisol), Podzol
(Humo-Ferric Podzol), Humic Gleysol, Gleysol and Organic (Humisol) Great
Groups occur. A generalized description of a soil representing each of these groups
follows.
The Brown Forest (Melanie Brunisol) soils occur chiefly on highly calcareous
materials. These soils have dark brown surface horizon (Ah) about 4 inches thick,
high in organic matter, and a neutral or mildly alkaline reaction. This Ah horizon
*Horizon nomenclature according to the Canada Soil Survey Committee 1973.
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—Ah— Dark brown organic
mineral horizon

—Bm— Brown horizon in
which the main
accumulation
products are Fe, Al,
and/or organic
matter

—C— Parent material

Soils of the Brown Forest (Melanie Brunisol) Great Group have thin profiles
and a brown subsoil

is underlain by a brown B horizon which may contain a slight accumulation of clay.
In general, the B horizon shows no color subdivisions and the profile is uniformly
brown down to the C horizon, at a depth of about 18 inches. The base saturation
of all horizons is generally 100 percent.
The Gray Brown Podzolic (Gray Brown Luvisol) soils occupy most of the
county. The profile has a dark grayish brown Ah horizon 3 inches thick, relatively
high in organic matter, underlain by a yellowish brown Ae horizon that becomes
lighter in color with depth. The B horizon is brown and finer in texture than other
15

horizons in the profile. It contains accumulations of clay and sesquioxides. The
calcareous C horizon occurs at depths of 20 to 30 inches.
The Podzol (Humo-Ferric Podzol) soils have L, F and H horizons and may
also have Ah horizons less than 2 inches thick. These layers are underlain by a
gray or white Ae horizon. The B horizon is reddish or yellowish brown and contains
accumulations of sesquioxides and/or organic matter, and is usually divisible into
two or more subhorizons.
The poorly drained soils of the county have the characteristics of the Humic
Gleysol, Gleysol and Organic (Humisol) Great Groups. The Humic Gleysol soils
have a mineral surface soil which is high in organic matter, and a dull mottled

—Ah— Dark brown organic
mineral horizon

—Ae— Light brown leached
horizon

—Bt— Brown horizon of
clay concentration

—C— Parent material
taining free carbonates

Gray Brown Podzolic (Gray Brown Luvisol) Soil Profile
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subsoil. A very dark gray to black Ah horizon about 8 inches thick is underlain
by a mottled, dark gray to grayish brown horizon. The gley horizon is underlain
by the C horizon, Gleysols have less than 3 inches of Ah horizon. Underlying the
surface are gley subsoil horizons.
Organic (Humisol) soils contain at least 30 percent of organic matter and
are more than 16 inches thick. The organic layer is underlain by a strongly gleyed
mineral soil or rock. The composition of the organic materials varies according to
the type of vegetation from which they were formed, and on their degree of decomposition.

—Ah— Very dark brown
organic - mineral
horizon

—Bg— Low chroma horizon
resulting from
reducing conditions,
mottles of high
chroma resulting
from oxidation of
Fe++
—Cg— Parent material,
often mottled and
gleyed

A Humic Gleysol Soil Profile
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Series, Types, Phases and Complexes
The units by which soils are mapped and described are designated as series,
types and phases. The principal mapping unit is the series, which in turn may consist of two or more types or phases. All the soils included in a series are relatively
uniform in their development. Soil series are subdivided into soil types on the basis
of the texture of the surface soil. The full name of the soil type is a combination
of the series name and the surface texture: for example, Bondhead loam. The soil
phase is not a part of the natural classification of soils and can be a subdivision
of the soil type, series or any other classification unit.
Soil Key
A. Soils developed on glacial till
I Calcareous, stony, loam and sandy loam till
(a) Well drained
1. Dummer loam (B.F.)
2. Dummer sandy loam (B.F.)
3. Dummer loam shallow phase (B.F.)
II Calcareous loam and sandy loam till
(a) Well drained
1. Bondhead loam (G.B.P.)
2. Bondhead sandy loam (G.B.P.)
3. Bondhead loam — shallow phase (G.B.P.)
(b) Imperfectly drained
1. Guerin loam (G.B.P.)
2. Guerin sandy loam (G.B.P.)
(c) Poorly drained
1. Lyons loam (H.G.)
III Very calcareous loam till
(a) Well drained
1. Otonabee loam (G.B.P.)
2. Otonabee sandy loam (G.B.P.)
3. Otonabee loam — shallow phase
(b) Imperfectly drained
1. Emily loam (G.B.P.)
B. Soils developed on outwash
I Very calcareous medium sand
(a) Well drained
1. Brighton sandy loam (B.F.)
(b) Imperfectly drained
1. Tecumseth sandy loam (B.F.)
(c) Poorly drained
1. Granby sandy loam (H.G.)

Acres
2,500
3,200
3,300

62,000
51,000
400
3,200
600
2,600

27,000
2,500
1,300
800

34,000
10,000
13,000

II Calcareous medium sand
(a) Well drained
1. Tioga sandy loam (P.)
2. Tioga sandy loam — shallow phase (P.)
(b) Imperfectly drained
1. Alliston sandy loam (P.)
III Medium sand over clay at 1 to 3 feet
(a) Well drained
1. Bookton sandy loam (G.B.P.)
(b) Imperfectly drained
1. Berrien sandy loam (G.B.P.)
(c) Poorly drained
1. Wauseon sandy loam (H.G.)
IV Medium and fine sand over gravel at 1 to 3 feet
(a) Well drained
1. Colborne sandy loam (G.B.P.)
(b) Imperfectly drained
1. Bamford sandy loam (G.B.P.)
V Medium sand over loam and sandy loam till at 1 to 3 feet
(a) Well drained
1. Dundonald sandy loam (G.B.P.)
(b) Imperfectly drained
1. Edenvale sandy loam (G.B.P.)
(c) Poorly drained
1. Mill sandy loam (H.G.)
VI Very calcareous coarse gravel
(a) Rapidly drained
1. Cramahe gravelly sandy loam (B.F.)
VII Loam over gravel at 1 to 3 feet
(a) Poorly drained
1. Gilford loam (H.G.)

2,200
100
1,700

1,600
600
1,800

12,700
600

40,400
3,000
300

4,600

500

VIII Calcareous medium and fine sand in kame moraine
(a) Rapidly drained
1. Pontypool gravelly sand (G.B.P.)
2. Pontypool sand (G.B.P.)
3. Pontypool sandy loam (G.B.P.)

11,500
53,300
4,800

C. Soils developed on lacustrine deposits
I Calcareous fine sand
(a) Well drained
1. Percy fine sandy loam (G.B.P.)
19

6,500

(b) Imperfectly drained
1. Trent fine sandy loam (G.B.P.)
(c) Poorly drained
1. Foxboro fine sandy loam (H.G.)
II Noncalcareous silt loam
(a) Well drained
1. Norham silt loam (G.B.P.)
(b) Imperfectly drained
1. Codrington silt loam (G.B.P.)
(c) Poorly drained
1. Petherwisk silt loam (H.G.)
III Noncalcareous silt loam and fine sand
(a) Well drained
1. Wooler silt loam (G.B.P.)
(b) Imperfectly drained
1. Murray silt loam (G.B.P.)
(c) Poorly drained
1. Stockdale silt loam (H.G.)

1,800
1,800

8,000
1,600
1,000

5,700
4,600
1,000

IV Calcareous silt loam
(a) Well drained
1. Newcastle silt loam (G.B.P.)
(b) Imperfectly drained
1. Matson silt loam (G.B.P.)

1,400
900

V Calcareous silt loam and clay
(a) Well drained
1. Schomberg silt loam (G.B.P.)
2. Schomberg silty clay loam (G.B.P.)
(b) Imperfectly drained
1. Smithfield silt loam (G.B.P.)
2. Smithfield silty clay loam (G.B.P.)
(c) Poorly drained
1. Simcoe silt loam (H.G.)
2. Simcoe silty clay loam (H.G.)
VI Calcareous clay
(a) Imperfectly drained
1. Elmbrook clay (G.B.P.)
(b) Poorly drained
1. Sidney clay (H.G.)

1,400
3,000
5,000
6,100
3,500
2,800

100
100

D. Shallow soils
I Calcareous loam till over limestone bedrock at 1 foot or less
(a) Well drained
1. Farmington loam (B.F.)
20

5,300

(b) Poorly drained
1. Brook loam (H.G.)

400

II Calcareous loam till and broken limestone over bedrock at 1 to 2 feet
(a) Well drained
1. Burnbrae loam (B.F.)

900

III Calcareous clay loam till over limestone bedrock at 1 foot or less
(a) Well drained
1. Farmington clay loam (B.F.)

900

E. Soils developed on recent alluvial deposits
I Mineral deposits of all kinds
(a) Very poorly drained
1. Marsh (G)
F. Soils developed on organic deposits
(a) Very poorly drained
1. Muck (0)

3,400

34,900

G. Soil complexes
Bookton sandy loam — Wauseon sandy loam
Brighton sandy loam — Granby sandy loam
Otonabee loam — Murray silt loam
Percy fine sandy loam — Foxboro sandy loam
Ravines
Stream courses
Tecumseth sandy loam — Granby sandy loam
Wooler silt loam — Murray silt loam
Wooler silt loam — Stockdale silt loam

400
2,200
1,500
600
400
1,000
900
600
1,700

KEY TO GREAT GROUPS
B.F. — Brown Forest (Melanic Brunisol)*
G.B.P. — Gray Brown Podzolic (Gray Brown Luvisol)
— Gleysol
G.
H.G. — Humic Gleysol
P.
— Podzol (Humo-Ferric Podzol)
Dummer Series
The Dummer soils are found mainly in the northeast section of Northumberland County, the largest area in the vicinity of Crow Bridge and Alan Mills. These
are stony soils developed from loam till containing numerous stones and boulders.
Most of the stones are limestone and the soils, therefore, are commonly calcareous
throughout their depth.
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Dummer soils have developed on calcareous stony till

The topography is hilly; slopes are steep, irregular and short, making annual
cultivation impractical in most places. Since water runs rapidly off the slopes or
readily percolates through the stony materials, the Dummer soils are well drained.
Surface erosion has occurred on most of the cultivated slopes. Indeed, the soil loss
has been so great on many of the knolls that the whole profile has been removed and
only the gray parent materials remain. Erosion losses are considerably less where
the land has been kept under grass or tree cover. Stones and boulders are numerous, both on the surface and throughout the soil mass. Consequently stone removal
is an annual chore, and the stone piles that mark attempts to clear the land have
become a feature of the landscape.
Most of the Dummer soils have been cleared and are used for livestock raising, but because of the complex topography and the numerous stones, little of the
land is cultivated. Instead, grasses and trees are the major cover crops. The pastures
arc often weedy and thin, mainly through lack of attention.
*New names of Great Groups from Canada Department of Agriculture (1970) “A System of
Soil Classification for Canada.”
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Pasture improvement on the smoother slopes and reforestation of the steep
areas are keys to better land use in the Dummer areas. More attention could be
paid to the wildlife potential in areas occupied by these soils. Although not well
suited to agricultural uses, they do provide the space needed for recreational pursuits and could be used to take the pressure of urban development off high quality
soils such as the Bondhead and Smithfield. Indeed, the Dummer soils should be
considered for “estate” development and other forms of rural non-farm development.
Bondhead Series
The Bondhead soils are found in all the townships of the county. Generally,
they occur in a ring around the water-laid sediments of the Pontypool and Brighton

The profile of Bondhead loam looks like this
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series and they occupy 86,600 acres. These soils have a rolling topography with
slopes ranging from 2 to 30 percent. Most slopes are in the 4 to 6 percent range
but a large proportion, about 40 percent, range from 10 to 15 percent. The steepest
slopes occupy the sides of the drumlins or occur along the edges of a few of the
stream courses.
The Bondhead soils are well drained. Water percolates readily through the
coarse soil materials and runs off the surface. Stones occur throughout the soil profile but are seldom present in sufficient numbers to interfere with cultivation.
The soil materials are calcareous loam or sandy loam tills derived from the
grayish limestone of the Trenton formation. Trenton limestones contain large
amounts of calcium and much smaller amounts of magnesium. These characteristics have been imparted to the soil and certain crops may suffer from magnesium
deficiency.
Slope is the major limitation to use of the soil, but slopes under 6 percent
create no problem. In other words, Bondhead soils with slopes of 1 to 5 percent
are class 1 for agriculture and many other uses, but with slopes of 10 to 15 percent, for example, agricultural capability drops to class 3 and similar capability
decreases occur for other uses.
On the Bondhead soils, livestock raising and dairying are the principal farm
enterprises. Hay, pasture, silage corn, grain corn. winter wheat and mixed grains
are the main crops grown. Crop yields are medium to high but the yields of which
the soil is capable are not always reached.
The Bondhead soils provide excellent building sites and, as a result, numerous
non-farm dwellings have appeared on properties severed from the farms. Demand
for housing in a rural setting is bound to increase, resulting in further land use
change from agriculture to urban uses.
Guerin Series
Imperfectly drained soils that have developed from the same materials as the
Bondhead are grouped in the Guerin series. The Guerin soils occupy 3,800 acres
and occur in association with the Bondhead soils, The topography is gently undulating and slopes of 1 to 2 percent are most common. Surface runoff is slow and
internal drainage is moderate.
These soils remain saturated for a portion of the year, and mottles or blotches
of red and orange are present in the subsoil. The overall colors of the subsoil layers
are somewhat duller than those of the same layers in the well-drained soils.
As in all soil areas shown on a map of 1:63,360 scale, there are some variations in Guerin soils. Most common are the variations in thickness of the soil
horizons, and the slight differences in color from place to place. Some map areas
contain inclusions of soils quite different from the Guerin. About 12 percent of the
areas mapped as Guerin contain inclusions of Lyons loam and Emily loam.
These soils support mixed farming, dairying and some livestock raising. Cereal
grains, hay and pasture are the main crops grown. Yields are medium but could be
improved by proper applications of commercial fertilizer.
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Lyons Series
These poorly drained soils cover 2,600 acres and occur in the depressions and
level lands associated with the Bondhead and Guerin Series Although these soils
are wet for a major part of the year, there are periods generally late in the summer
when they are free from excess water.
In contrast to the associated soils of better drainage, the Lyons soils have a
much thicker and darker surface soil. The black organic matter from decaying
leaves, stems and roots of plants tends to accumulate, and becomes mixed with the
mineral soil by worms and by cultivation, to produce a thick, black surface. Some
of the black surface has also resulted from the accumulation of surface soil carried down the adjacent slopes by water. The surface layer is underlain by one or
more gray layers which may or may not be profusely mottled. Soils with these
characteristics are grouped with the Humic Gleysols.
The Lyons soils are often too wet for regular cultivation and therefore are
used for pasture and hay crops. These soils may be included with the regular cropland if they are artificially drained, but proper outlets for tile drains or ditches may
be difficult to find. Wetness also limits their use for waste disposal, building sites
and other purposes.
Otonabee Series
Soils of the Otonabee series occupy 30,800 acres and occur mainly north of
Percy Reach. They are developed on gray loam till which is derived from limestone
of the Trenton formation, and contains a relatively large amount of calcium carbonate. The calcium carbonate content of the soil materials is commonly greater
than 40 percent.
In many respects the Otonabee soils resemble the Bondhead. Like the Bondhead the Otonabee occupy a drumlinized till plain and slopes vary from 2 to 30
percent. The Otonabee soils are well drained but they contain more stones than
are found in the Bondhead soils. There are, of course, significant differences. First
of all, the Otonabee soils do not have Ae1 and Ae2 horizons like those found in
the Bondhead soils. Instead there is but one leached layer (Ae) and this is usually
thin. Also, the Bondhead soil materials contain much less calcium carbonate than
is found in Otonabee soils.
Crop production is limited by steep slopes. This limitation is recognizcd by
the farmers who leave the steep sides of the drumlins under a permanent grass
cover, and cultivate the gentler slopes at the tops of the drumlins or in the associated ground moraine. The steep sides of the drumlins are poor sites for buildings
and do not lend themselves to other kinds of construction.
Stones sometimes occur in sufficient numbers to interfere with cultivation or
to create a minor hazard to certain types of belowground construction, but such
conditions are local in nature.
Emily Series
Imperfectly drained soils that have developed from the same parent material
as the Otonabee series are referred to as the Emily series. This series occupies 800
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acres and is not one of the more important ones. The Emily soils occur on gently
undulating upland areas where surface runoff is slow and internal drainage is
moderate.
These soils remain saturated for a portion of the year, and mottles or blotches
of yellow and orange are present in the subsoil. The overall colors of the subsoil
layers are somewhat duller than those of the same layers in the well-drained soils.
The texture of these soils is predominantly loam.
The Emily soils have a dark colored surface horizon which has an average
organic matter content of more than 5 percent. This surface soil is underlain by
a light yellowish brown mottled layer which rests on a mottled brown horizon.
Although the latter layer contains more clay than the layer above, the clay accumulation is not as great as it is in well-drained soils. Calcareous parent material
occurs at an average depth of 20 inches.
The surface soil is neutral to moderately alkaline and contains a medium
amount of essential plant nutrients. These soils support mixed farming and livestock
enterprises. Cereal grains, hay and pasture arc the main crops; winter wheat is
grown but yields may be reduced by severe ice conditions.
Although the Emily soils are considered to be class 1 for agriculture, they are
not so favored for waste disposal. Their water saturation for 7 or 8 months of the
year could lead to pollution of water supplies by soluble elements in the waste.
Brighton Series
The Brighton soils occur in scattered areas and occupy 34,000 acres. The
largest areas are located in the southeast between Percy Reach and Lake Ontario.
The soil parent material is calcareous sand, deposited as glacial outwash, and
in most cases is found beside present-day streams. Although the deposits are dominantly medium sand, fine sands and coarse sands sometimes occur as strata with
the medium sands. In general the Brighton soils have a gently undulating topography with smooth slopes. However, there are a few areas where short, irregular
slopes of moderate steepness are common. Steep slopes may also occur near the
banks of some of the streams where these soils are found. Internal drainage is very
rapid because of the open nature of the sandy materials.
The Brighton soils in Northumberland County are characteristic of the Brown
Forest (Melanie Brunisol) group. The surface is a thin, dark yellowish brown
horizon of neutral reaction which rests on brown subsurface horizons. The subsurface horizons vary slightly in thickness due to the development of a thin wavy
brown Bm horizon at a depth of about 20 inches.
The Brighton soils are the principal tobacco and fruit growing soils. In
Northumberland County they are used mainly for fruit crops, particularly apples.
In the more northerly parts of the bounty where the moderating effects of the lake
are less evident, they are used mainly for growing hay and pasture crops, although
winter wheat, oats, mixed grains and silage corn can be grown. Low water holding
capacity and a low natural fertility restrict crop production. Productivity can be
increased considerably with commercial fertilizers.
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The Brighton soils have a capability rating of class 3 because of low fertility
and lack of moisture. But this rating applies only to common field crops, according
to the Canada Soil Survey Committee,1 and Brighton soils are probably class 1 for
fruits. They also have a high potential for certain trees and provide fairly good
building sites.
Tecumseth Series
The Tecumseth soils are imperfectly drained soils developed from calcareous
sand deposits similar to those from which the Brighton soils developed. They occupy smooth areas that have little visible slope. These areas are usually small in
size and occur in various parts of the county, often in association with the betterdrained soils. They occupy 10,000 acres.
The horizons of the soil profile have a more uniform thickness than those of
the Brighton soils, and have mottled colors. The surface soil is very dark brown or
black and is about 6 inches thick. The surface soil reaction is slightly acid, but is
moderately alkaline in the subsurface horizons. The horizons that occur under the
dark surface are 24 to 30 inches thick and yellowish brown in color. Carbonates
are present at an average depth of 18 inches but occur in greatest amounts in the
gray sands that make up the C horizon.
The Tecumseth soil areas have been cleared and are presently growing the
various crops that are adapted to the region. In other locations pasture is the
principal crop.
Granby Series
The Granby soils are the poorly drained associates of the Brighton soils but
they do not always occur near them. Granby soils occupy depressional areas and
occur in landscapes of soils developed on glacial till, as well as those developed
on kame or outwash materials. The Granby soils have developed from calcarcous
outwash sand. Since they occur in depressions, the soils are saturated with water
for the greater part of the year. These soils occupy a total of 13,000 acres.
The soil profile produced under these conditions is typically Humic Gleysol.
In the uncultivated state an 8-inch surface horizon high in organic matter is always
present. Under cultivation this dark surface becomes mixed with the underlying
horizon, resulting in an even thicker surface. The subsoil horizons are strongly
mottled, gray in color, and two layers can be differentiated by the intensity of the
gray color and the mottling. The upper layer is usually a darker gray than the
lower, but sometimes the reverse occurs. Some of these soils have uniform gray
subsoil with few mottles. This condition seems to occur in soils that have remained
saturated for long periods of time. The calcareous sand is generally present at
about 18 inches.
The Granby soils are mostly cleared but are seldom used for arable crops.
Instead they are used for pasture or grazing. Wetness is the major limitation to use.
The soils are saturated for almost 11 months of the year and this excess moisture
interferes with crop production, waste disposal and a host of other uses which may
1

A.R.D.A., Soil Capability for Agriculture, Report No. 2, Ottawa: Queen’s Printer, 1969.
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A Granby sandy loam profile

be made of the soil. Water control is difficult and expensive. Comprehensive drains
and suitable outlets can be provided to get rid of the excess water, but drainage
of coarse-textured soils like these often results in a dry period during the summer
months. At such times irrigation is needed. The Granby soils are class 5 for common farm crops.
Tioga Series
Tioga soils are another group developed on calcareous medium sand, but having Podzol characteristics rather than those of the Brown Forest (Melanie Brunisol)
group. The differences in profile appearance are likely due to differences in parent
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material. The major difference in parent material is the much lower calcium carbonate content of the sediments on which the Tioga soils are developed, as compared with the very high content of calcium carbonate found in the materials of
the Brighton series.
The Tioga soils occupy a few scattered areas in the northeast part of the
county, covering a total of 2,300 acres. About 100 acres consist of Tioga sandy
loam which lies over bedrock at 1- to 3-foot depths. Areas of such shallow soils
are mapped as a shallow phase of the series.
As with other sandy soils, the Tioga soils are open, permeable and tend to
warm up early in the spring. They also have a low moisture-holding capacity, low
natural fertility and are commonly droughty for at least a part of the growing season. These last three characteristics limit their potential for certain uses. Tioga soils
are class 4 for the production of common field crops. The permeability of the soil
is such that the residence time of certain compounds is short; so short that there
is danger of pollution of nearby streams and groundwater by soluble materials
carelessly cast aside in dumps, or disposed of in inefficient septic systems, and
sanitary landfill sites.
The Tioga soils can be used for fruit crops and tobacco; yields are high under
proper management. Proper management includes the use of irrigation, fertilizers
applied according to soil tests, and herbicides and insecticides applied according
to the manufacturers’ recommendations.
The Tioga soils present no problems to construction except in those areas
where the shallow phase occurs. In such places, the bedrock will interfere with
belowground construction, and modifications in engineering plans will be necessary.
Alliston Series
The soils of the Alliston series occur in association with the Tioga soils and
bear many of the same characteristics as the Tioga. They have the same number
and arrangements of horizons but the color of these layers is usually darker than
that of similar layers in the Tioga soils. In addition, the horizons are mottled.
These splotches of reddish and yellowish color are due to the presence of moisture
in the various horizons. The Alliston soils are saturated for a greater part of the
year than are the Tioga, and hence are said to be imperfectly drained.
The Alliston soils have a level topography and are stone-free. The main limitation to agriculture is low fertility, and these soils are class 2 for the production
of common field crops. The imperfect drainage seldom interferes with the use of
the land for agriculture because the surface and subsurface layers are usually dry
enough by planting time to sow the crop, and they remain dry so that the crop
can be harvested. Indeed, the extra moisture may be a benefit since it is often
available during the dry summer months of the growing season, when the moisture
reserve in some better drained soils has long been used up.
The high water table in Alliston soils does not provide high quality sites for
building, and of course they should not be used for waste disposal without the use
of special construction to prevent contamination of water supplies.
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Bookton Series
The soils of the Bookton series are well drained and found on gently rolling
topography. Slopes vary from 2 to 15 percent but those around 5 percent are most
common.
Bookton soils most often occur where sand and clay deposits adjoin. They
are soils consisting of medium sands overlying clays at depths of 3 feet or less.
The sands are noncalcareous and neutral to slightly acid in reaction, whereas the
clays are more alkaline and usually calcareous.
The soil profile resembles that of the Gray Brown Podzolics (Luvisols). The
dark colored surface layer and light colored subsurface layers are developed in the
sandy overburden. The subsoil (B horizon) may be developed in either the sand
materials or the clay depending on the depth of the sand. The C horizon almost
always occurs in the clay.
The Bookton soils occupy 1,600 acres and are used mainly for apple growing
or for pasture. Areas where slopes are less than 6 percent are considered to be class
2 for the production of common field crops. Steeper slopes reduce the potential for
agriculture and such areas are class 3. Low fertility is the main limitation to yield.
Although the underlying clay materials may affect these soils for some use, they do
not significantly interfere with their use for agriculture.
Areas mapped as Bookton contain inclusions of other soil series. About 15
percent of each cartographic unit contains soils other than Bookton, the most common being in the depressions where the clay comes to the surface. Varying thicknesses of sand over clay, particularly where the sand is less than 1 foot deep,
make management difficult.
Berrien Series
The soils of the Berrien series are developed on the same materials as the
Bookton soils and hence have many of the same characteristics. The soil materials
consist of medium sands overlying clay at 3 feet or less, and the soil profile is
Gray Brown Podzolic (Luvisol). However, the topography is gently undulating
and slopes are seldom greater than 2 percent. As a result, water does not run off
the surface readily and is often held up in the soil by the underlying clay. The
Berrien soils arc, therefore, saturated about 8 months of the year and said to be
imperfectly drained. The reddish and yellowish mottles, which are part of every
horizon but the surface, are evidence of the imperfectly drained condition.
Imperfect drainage is not a significant limitation to the production of common
field crops because the soil is not saturated during sowing, growing or harvest
seasons. In fact, the additional moisture is often a benefit during the warm summer
months when moisture deficiencies are more likely to occur. Berrien soils are class
2 for agriculture because of low fertility.
Saturated conditions reduce the capability of these soils for waste disposal
and building purposes. High winter water tables may cause problems with such
uses, and certain engineering installations will be required.
There are only 600 acres of Berrien soil in Northumberland County and therefore it is not one of the more important soils in the region.
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Wauseon Series
Wauseon soils are the poorly drained associates of the Bookton series. They
occur on level to depressional topography and are developed in 1 to 3 feet of
sandy materials overlying clay. They occupy 1,800 acres. mainly in the southeastern part of the county.
The Wauscon soils are wet almost 11 months of the year. Moisture collects
on the surface because of insufficient slope and, although it could move freely
through the sandy overburden, it is held up by the underlying clay. Drainage could
be improved by tiling, but installation is difficult wherever there is variability in
the thickness of the sand. Tiles should be placed in materials of consistent texture
for best results.
These soils are used mainly for pasture, but could be used for vegetable
production with an adequate drainage system. They provide poor sites for waste
disposal, construction and recreation.
Colborne Series
Well-drained soils consisting of sandy loam surface horizons on high lime
gravel deposits are named Colborne. The gravel was deposited by glacial meltwaters in the form of spillways, or as beaches of glacial Lake Iroquois, and are
most common in the southern part of the county. The deposits are stratified with
a considerable range in the size of the material from one stratum to another. The
materials vary in size from fine sand to cobbles, and where these deposits occur
adjacent to stony till, strata consisting of large stones are found.
These soils occupy 12,700 acres. The topography is gently undulating, except
along the edge of the beaches where slopes are often steep. Gravel, stones, and
cobbles are seldom present on the soil surface and throughout the soil profile.
Where the sandy overburden is thin, stones are more numerous and may interfere
with cultivation.
The Colborne soils are classified as Gray Brown Podzolic (Luvisol) and have
a very dark grayish brown surface soil about 4 inches thick. Immediately below
the surface is a yellowish brown Ae horizon which is thin and slightly acid. As
in many Gray Brown Podzolic (Luvisol) soils, this horizon is browner in the
upper portion than in the lower. However, in cultivated fields the brown layer is
often absent and the horizon is a uniform color. The B horizon is always immediately above the calcareous gravel. It is dark brown and contains a considerable
concentration of translocated clay. The depth of the profile, to the underlying
gravel, varies from 12 to 30 inches within very short distances.
The Colborne soils are producing crops such as spring grains, winter wheat,
hay, pasture and silage corn, but yields are often low due to lack of moisture.
They are suitable for orchards and certain canning crops except in the more rolling
areas and in areas north of Highway 401. Low fertility and low moisture-holding
capacity limit these soils for crop production and they are class 3 for agriculture.
The underlying gravel is in demand for the construction of highways and
county roads and the manufacture of certain building materials. Most of the de31

posits are deep and well sorted. Large gravel pits are located west of Trenton.
Because of the open nature of the Colborne soils, moisture moves rapidly
through the sediments and into the groundwater. Therefore these soils do not provide particularly good sites for waste disposal.
Bamford Series
The Bamford soils are imperfectly drained and developed on materials similar
to those that produced Colborne soils. These soils occur in association with the
Colborne soils and occupy a few small areas scattered throughout the southeastern
part of the county, about 600 acres in total.
The Bamford soils have level topography and their external drainage is slow.
Internal drainage is also slow, because of the presence of a high water table. The
surface soil is very dark gray to black, and commonly contains more than 5 percent organic matter. In most areas the gravel and cobblestone subsoil does not turn
up in the plow layer, and hence does not appear on the soil surface.
The Bamford soils, classified as Gray-Brown Podzolic (Luvisol), have profile
characteristics similar to the Colborne series. The horizons are mottled and the
development of the B horizon is not as pronounced as in the Colborne nor is the
B horizon as wavy. The depth to the calcareous gravel is fairly uniform, an average
of 26 inches.
The Bamford soils are not intensively cultivated but are used mostly for pasture or grazing lands. Certain areas are used for growing spring grain and occasionally some corn is grown for fodder. However, many farmers avoid using these soils
in their rotation because of the excess moisture which often delays seeding.
Dundonald Series
The Dundonald soils occur in fairly large areas in many parts of central
Ontario. They have been recognized in York, Ontario, Victoria, Durham and Simcoe Counties. In Northumberland County, 40,400 acres have been mapped and
most of these occur in Hamilton and Cramahe Townships. Only one soil type,
sandy loam, has been included in the Dundonald Series.
The Dundonald soils are developed in sandy outwash materials overlaying
calcareous loam or sandy loam till. They are well drained and have gently to
moderately rolling topography. The soil development is characteristic of the Gray
Brown Podzolic (Luvisol) Great Group. The profile has a dark grayish brown Ah
horizon about 3 inches thick which rests on a yellowish brown Ae horizon. The
Ae horizon is medium acid in reaction and becomes lighter in color with depth.
Below the Ae is a brown Bt horizon which contains more clay than the layers
above it. The Bt horizon usually rests directly on gray calcarcous loam or sandy
loam till. There is considerable variation in the depth of the sandy overburden
which ranges from 18 to 34 inches.
Most of the land has been cleared except for woodlots in which beech and
maple are the dominant species. These soils are used chiefly for mixed farming
with oats, mixed grains, hay and pasture being the main ones.
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Where slopes are less than 6 percent, Dundonald soils are class 2 for the
production of common field crops. The more steeply sloping areas are class 3.
Production is limited by low fertility and, of course, topography under some conditions.
Edenvale Series
The soils of the Edenvale series are imperfectly drained and commonly occur
in association with the Dundonald soils. They were first mapped in the vicinity of
Edenvale in Simcoe County but obviously occur in other parts of central Ontario.
There are 3,000 acres in Northumberland.
The topography is very gently undulating. Like the Dundonald soils, these
soils have developed from sandy outwash materials underlain by loam or sandy
loam till. Only one type, sandy loam, is included in the series and it is characteristic
of the imperfectly drained Gray Brown Podzolic (Luvisol) soils. The profile has
a very dark grayish brown Ah horizon about 4 inches thick and medium acid in
reaction. This horizon is underlain by an olive yellow Ae horizon which in turn
rests on a somewhat darker colored Bt horizon. The B horizon contains more clay
than the layers above it, and both this layer and the lower part of the Ae horizon
are mottled. The Bt horizon rests directly on calcareous gray loam or sandy loam
till, which occurs at a depth of about 20 inches.
The best crop yields are obtained on the Edenvale soil during dry seasons,
when the additional moisture present is of value to the growing crop. In most seasons it is slow to warm up and cultivation may be delayed. The soil is used mainly
for mixed farming with crops such as oats, hay and pasture. Crops will respond to
applications of a complete fertilizer mixture, the kind and amount determined by
a soil test.
Low fertility is a limitation to the production of common field crops and
Edenvale soils are class 2 for agriculture.
Mill Series
With only 300 acres in the county, the Mill soils are unlikely to assume any
importance for agriculture or any other use, in spite of the fact that they arc high
class soils for agriculture. These soils are located in depressions in the landscape
and are usually found in association with the Dundonald and Edenvale soils.
The soils of the Mill series are poorly drained and remain saturated 10 or 11
months of the year. Such long periods of wetness are probably due to a high water
table and water flowing off the surrounding higher land to collect in the depression.
Mill soils are typical Gleysolic with a very dark, thick surface underlain by a
drab gray but brightly mottled subsoil. The soil solum is commonly developed in
the sandy materials, with calcareous till forming the C horizon.
Wetness limits this soil for most uses. Its greatest potential is for agriculture,
for which it is class 2, but it should not be used for building purposes, waste disposal or intensive recreation if at all possible.
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Cramahe Series
Soils of the Cramahe series occupy kames and eskers located mainly in the
northeastern part of the county, although there are a number of other small areas
scattered throughout the north central region. The largest areas occur in kame
formations around Stevenson and Hermiston Lakes and in the vicinity of the hamlet
of Rylstone. The longest esker can be found about a half mile south of Petherwick
Corners, running more or less parallel to county road 38. Cramahe soils occupy
4,600 acres.
These soils are developed on coarse gravelly materials. As a result, they are
very permeable and are usually droughty during much of the growing season. Although slopes are not steep (the majority range from 6 to 9 percent) they are
short and choppy. Stoniness varies from slightly stony to very stony, with most
areas being very stony.
The uses of the Cramahe soils are limited by the above three hazards.
Most of the Crahahe soil areas are class 6 for agriculture. Those places with
slopes less than 6 percent and with few stones are class 3, but only about 30 percent of each area consists of class 3 soil.
Vegetation on Cramahe soils does not stand up well to heavy traffic. Therefore the soils have a moderate to low capability for intensive forms of recreation,
and their use for snowmobiling, hiking or other concentrated forms of recreation
should be avoided.
The soil profile is comparatively shallow, consisting of 3 or 4 inches of very
dark brown surface soil over 10 to 12 inches of brown subsoil. Careless use of the
soil can result in erosion and severe losses soon cause exposure of the parent
materials. Re-vegetation on the parent material is often more difficult than on the
original soil surface.
Gilford Series
Associated with areas of Cramahe soils and other soils of outwash origin are
soils with poor drainage. These are the Gilford soils that occupy 500 acres and are
found in depressional areas. Like the Bamford soils these occur in a few small
areas associated with the Colborne soils.
These soils have developed their characteristics under saturated conditions.
During the later part of summer the water table drops, but rises again in the fall.
However, even at its lowest level the water table is often within 6 to 8 feet of the
surface. This wet condition gives rise to the thick black surface of high organic
matter typical of most of the poorly drained soils in southern Ontario.
The soil profile has a surface soil about 8 inches thick, underlain by strongly
mottled, gray subsoil horizons. The subsoil horizons often contain lenses of silt and
clay which appear to be depositional, rather than the result of specific profile
development. The lower of the two subsoil layers may be more mottled than the
layer above it. Calcareous gravel most commonly occurs at 24 inches.
Gilford soils are essentially nonarable, but in some cases can be used as pastureland. Most of these soils are uncleared and serve as bush-lots that provide
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excellent cover for wildlife. They provide poor construction sites and are unsuitable
for waste disposal.
Pontypool Series
The Pontypool soils occur mainly in Haldimand Township, although they also
occur in all other townships. They are rapidly drained soils and occupy 69,600
acres. Rough topography and sandy soil materials are the main characteristics.
The steepest slopes are those over 30 percent, but slopes of 16 to 30 percent
are most common. Although slopes are usually short and irregular, there are some
places where they are long and smooth and comparatively level. These soils have
developed from medium sands intermixed with and overlying the till of the Bondhead soils. In most instances the till occurs at such a depth that it has little or no
effect on soil development, other than to add a few stones to the parent sand
material. These soils are very susceptible to wind erosion and small stones often
appear at the surface where soil loss has been severe. Both external and internal
drainage is rapid.
The soil profile has the characteristics of the Gray Brown Podzolic (Luvisol)
Great Group. The surface soil consists of a thin dark brown fine sandy loam. The
development of the Bt horizon is irregular and the great variability in the thickness
of the subsurface horizons gives this profile an appearance much like that of the
Tioga soils.
Many soil areas shown on the soil map contain small inclusions of other soils
which are not delineated because of their size. This is particularly true of soils
developed on kame moraines like the Pontypool. Each area of Pontypool soil
shown on the map includes some Tioga, Percy or Granby soils. In each case, however, these soils make up less than 15 percent of the areas shown as Pontypool.
The Pontypool soils are not noted as agricultural soils. They have been used
mainly for general farming, and cereal grains have been grown except on the
steeper slopes where permanent pasture is most common. Beef cattle and hogs are
the main animal produce, so hay and pasture occupy the largest part of the farm
acreage.
The steep slopes and the knobby hills are not usually cultivated. Some of these
areas are covered by grass and others have been reforested, but since erosion has
continued in some of the grassed areas there is need for further reforestation. About
50 percent of the areas mapped as Pontypool are class 6 for agriculture. The remaining 50 percent is class 4.
Percy Series
The soils of the Percy series have developed from calcareous fine sand materials. They occupy a total of 6,500 acres, located mainly in small areas scattered
through the south. They occupy large acreages in other counties: especially Durham
and York.
The soils are found on gently rolling topography and are well drained. Fine
sandy loam is the only type mapped and soil development is characteristic of the
Gray Brown Podzolic (Luvisol) Great Group.
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The profile has a dark grayish brown Ah horizon which is about 3 inches
thick in undisturbed locations. Underlying the Ah is a yellowish brown Ae horizon
which becomes lighter in color with depth. This horizon is slightly to medium acid
in reaction and rests on a dark yellowish brown Bt horizon. The Bt horizon is
neutral in reaction and contains more clay than the layers above or below it. Pale
brown calcareous fine sand materials occur at depths of 24 to 30 inches.
Percy fine sandy loam is an easily worked soil which warms up early in the
spring. It is fairly well supplied with plant nutrients and is well suited to growing
a wide range of crops. It is used for mixed farming and a certain amount of cash
cropping. Potatoes, winter wheat and other vegetables are the main crops, and
barley, hay, pasture and grain corn are used in the mixed farming enterprise.
Percy soils are class 1 for agriculture and also class 1 for many other uses.
They provide a good medium for waste disposal and are good sites for above- and
below-ground construction. Their gentle slopes, good drainage, and lack of stones
make them ideal for many intensive as well as extensive purposes.
Trent Series
The Trent soils are imperfectly drained soils developed from materials similar
to those of the Percy soils. They occur on gently undulating topography. The topographic position of these soils suggests that they represent temporary lacustrine
basins, since they do not occur in association with other lacustrine deposits but
rather with morainic deposits. The composition of the soil material and its origin
are assumed to be the same as that which produced the Percy soils. The difference
between the two series is primarily drainage and topography.
The soil profile is like that of the Percy soils except for the presence of
mottling and somewhat duller colors in the Ae and B horizons. The surface and
Ae horizons are fine sandy loam but are underlain by a clay loam layer. The
calcarcous parent material occurs at 20 to 24 inches.
The Trent soils are class 1 for the production of common field crops but are
used mainly for hay and pasture. Some grains and grain corn are grown, as are
some specialized crops.
Foxboro Series
The Foxboro series includes poorly drained soils developed from the same soil
materials which, in better drained positions, have given rise to Percy and Trent.
These soils are found in the depressions associated with other lacustrine deposits. The poorly drained depressions act as catch basins for water runoff, and
also as reservoirs for eroded surface soil carried down from the adjacent slopes.
As with the Percy and Trent soils, Foxboro soil materials are alluvial fine sands.
The soils are classified as Humic Gleysol. The surface is black, fine sandy
loam about 6 inches thick. The subsurface horizon is grayish brown and mottled,
indicating that the water table is high during most of the year. The underlying
horizon is also grayish brown but may have a coarser structure. The depth to the
underlying calcareous materials is about 24 inches.
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The agricultural utilization of these soils is limited and any use made of them
depends on the ease with which they can be drained. At present they are used
chiefly for pasture although they have a high potential for agriculture.
Norham Series
This series and the next five that follow are unique to Northumberland County.
All developed from lacustrine deposits, but vary according to differences in slope
drainage or composition of parent materials.
The Norham soils occur mainly on the east side of the county where they
occupy a total of 8,000 acres. The largest area occurs east and north of the village
of Norham which gave these soils their name. The Norham soils are stone-free and
are developed on low-lime materials, These materials are, at best, weakly effervescent with dilute hydrochloric acid, and contain less than 5 percent of calcium
carbonate. Hence the term “low-lime” is applied to them. They are not acidic,
having a pH around 7.2. The materials are commonly silt loam and contain lenses
of silty clay loam.
These are well-drained soils. They have short, steep, irregular slopes which
allow for rapid runoff of moisture and the structure and texture are such that the
soil is open and infiltration is moderate. Slopes vary in steepness from 2 percent
to 30 percent but most slopes are around 13 percent. Generally the soils are stonefree but surface stones may occur in a few areas.
The soil profile is deeper than many of the others occurring in the region.
These are Gray Brown Podzolic (Luvisol) soils and bear the characteristics common to this group. There is a very dark brown to black surface soil underlain by
eluviated layers which are brown at the top and become paler in color with depth.
A well-developed BA horizon with characteristics of both illuviated and eluviated
horizons is a common feature. Underlying the BA is a Bt horizon which contains
more clay than any other layer. However, this horizon seems to be degrading and
the clay content does not appear to be nearly so high as it once was. The weakly
calcareous C horizon usually occurs at 5 or 6 feet.
Where slopes are less than 6 percent these soils are class 1 for the production
of common field crops. However, where slopes are steeper yields are decreased
because of erosion losses. Silt loams are very susceptible to water erosion and care
must be taken to keep plant cover on the steep slopes.
Slopes also limit the use of the Norham soils for urbanization and waste
disposal.
Codrington Series
The Codrington soils are the imperfectly drained members of the Norham
catena. The composition of the soil material and its origin are assumed to be the
same as that from which the Norham soils developed.
The Codrington is a Gray Brown Podzolic (Luvisol) soil. The profile is. like
that of the Norham series except for mottling and somewhat duller colors in the
Ae and Bt horizons. The surface and Ae horizons are a silt loam but are underlain
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by a silty clay loam layer. The Codrington soil is only weakly calcareous if at all.
The Codrington soils are class 1 for agriculture and have potential for production of high yields of a variety of common field crops.
Petherwick Series
The Petherwick soils occupy one fifth of one percent of the land area of the
county (1,000 acres) and are of little agricultural value. These soils are poorly
drained and are located in level and depressional areas.
The soil material has a silt loam texture and is of lacustrine origin. It is
weakly calcareous, stone-free and light brownish gray in color.
These soils are classified as Humic Gleysol. The surface soil is black and has
a high content of organic matter. The subsoil horizon is divisible into three horizons
on the basis of color, the upper portion usually darker than the lower and con-

A Petherwick silt loam profile
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taining less mottling. The soil is slightly acid to neutral throughout the profile, with
the highest reaction occurring at a depth of about 36 inches where a few free
carbonates are present.
Many of the small areas where these soils occur are covered with trees. Cleared
areas are used chiefly for pasture. Agricultural use depends on the amount of tile
drainage that has been installed. Petherwick soils have a potential for the production of common field crops, but this potential can only be reached when artificial
drainage is part of the management program.
Petherwick soils are poor sites for housing and waste disposal. Indeed, special
engineering practices are needed to make them suitable for any kind of construction.
Wooler Series
Wooler soils are like those of the Norham series in many respects. The most
significant difference is the texture. Wooler soils are developed on soil materials
consisting of silt loam layers alternating with layers of fine sand. In the Norham
soil, the fine sand layers are lacking.
Wooler soils occupy 5,700 acres in the eastern part of the county and the
largest areas are just a few miles northeast of the village of Wooler. Slopes vary
from 2 to 19 percent with most about 7 per cent. The soils are well drained and
commonly stone-free.
The Wooler soils have a thick, weathered profile with A horizons extending
more than 30 inches below the surface. There are three Ae horizons easily differentiated on the basis of color. These horizons are darkest at the top and become
paler with depth. Although the B horizon meets all of the criteria for an argillic
layer, some degradation is occurring and the clay appears to be moving out. The
pale brown C horizon is noncalcareous and varved with a neutral reaction.
Slopes are the main limitation to agriculture. Approximately half of each area
shown on the map is class 1 for agriculture and the remaining half is mostly class
3 because of the rolling topography. Slopes also limit the use of Wooler soils for
other purposes. but wherever slopes are less than 6 percent the Wooler soils are
very productive.
The Wooler soils are susceptible to erosion but do not appear to have yet
suffered great soil losses. Management practices should be followed to keep these
soils under vegetative cover as much as possible. Cultivation should not take place
within 25 feet of an open body of water because of the danger of sedimentation.
Strip-cropping practices should be followed. If these soils are to be used for construction, disturbed or denuded sites should not be left without cover. Wood chips
or stone chips can be used to reduce the chance of soil loss.
Wooler soils are used mainly for general farming with silage corn, grain corn,
barley, winter wheat, hay and pasture being the main crops.
Murray Series
The Murray soils occupy 4,600 acres and are found mainly a few miles northwest of Stockdale. They are imperfectly drained and occupy the gently undulating
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landscapes between the slopes of the better drained Wooler soils. The composition
of the soil material and its origin are assumed to be the same as that which produced Wooler soils. The difference is primarily that of drainage and topography.
The soil development is Gray Brown Podzolic (Luvisol) and the profile is
that of the Wooler series except for mottling and somewhat duller colors in the
Ae and Bt horizons. The noncalcareous parent material occurs at 30 to 36 inches.
The Murray soils are used mainly for hay, pasture, corn and cereal grains.
They are class 1 agricultural soils and also provide excellent sites for roads, houses
and other buildings. However, they are not particularly good for waste disposal or
septic tanks.
Stockdale Series
The Stockdale series includes the poorly drained soils developed from the
same soil materials which in better drained positions gave rise to Wooler and
Murray. Although they occupy 1,000 acres they are relatively unimportant to agriculture because they occur in small, widely scattered areas. Small areas of Stockdale
are found in association with the Wooler soils.
These soils are found in level and depressional areas. The poorly drained depressions act as catch basins for water runoff and also as reservoirs for eroded
surface soil carried down from the slopes. As in the case of the Murray soils, they
consist of materials of alluvial origin, of fine sand, and silt loam texture.
The soils are classified as Humic Gleysol. The surface is very dark grayish
brown about 9 inches thick. The subsurface horizon is pinkish gray and mottled,
indicating that the water table is high during most of the year. The underlying
horizon is grayish brown and very mottled. The depth to the underlying noncalcareous materials is about 30 inches.
The agricultural use of these soils is limited and will depend on the ease with
which they can be drained. At present they are used chiefly for pasture. Once
drained, the Stockdale soils have a high productive capacity for common field
crops and because of this potential, they are class 2 for agriculture.
A high water table and water saturation for 10 or 11 months of the year make
these soils poor for construction, for sanitary landfill or septic systems.
Newcastle Series
The well-drained Newcastle soils are developed from water-laid silt loam. They
occur in a few scattered areas in the southern part of the county and occupy about
1,400 acres.
The soil materials may be varved but usually are not. They are strongly calcareous, moderately alkaline and light brownish gray in color. The topography is
gently rolling and both external and internal drainages are moderate.
Soil development has produced a profile with characteristics of the Gray
Brown Podzolic (Luvisol) Great Group. The surface soil is dark brown, about 6
inches thick when uncultivated. The Ae horizons are brown and pale brown and
show some variation in thickness because of the wavy nature of the Bt horizon.
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A dark brown color, well expressed blocky structure, and concentration of clay
make the subsoil (Bt horizon) easy to identify. This horizon is ordinarily 10 inches
thick. The overall thickness of the profile varies from 24 to 30 inches.
The Newcastle soils are susceptible to erosion but soil losses have not been
high to the present time. However, a complete soil cover is desirable all year,
particularly during the fall and spring. These soils produce all crops suitable to the
area. Winter wheat, oats, barley, and grain corn are grown and a few apple orchards are located, in part or totally, on Newcastle silt loam.
The Newcastle soils have a high potential for most uses, the major limitation
being topography. However, most slopes are between 2 and 5 percent and these
present little or no hazard. About 30 percent of each area mapped as Newcastle
contains slopes greater than 6 percent which reduce the agriculture productivity
of the soil by about 35 percent.
Matson Series
The soils of the Matson series are imperfectly drained and are commonly
found near their better-drained associates, the Newcastle soils. Only 900 acres of
the Matson soils were mapped in Northumberland County, in a few scattered areas
in the southeast.

A profile of Matson silt loam

Except for slope and drainage, the Matson and Newcastle soils are much alike.
Mottling and duller colors of the soil horizons indicate effects of longer periods of
saturation for Matson soils. In addition, color contrasts between horizons of the
Matson are subtle, whereas those of the Newcastle are more marked.
Imperfect drainage seems to have no significant effect on the production of
common field crops and Matson soils are considered to be class 1 for agriculture.
However, the high water table during the fall and spring affects the efficiency of
this soil for waste disposal, and makes it a less desirable site for certain types of
construction.
Schomberg Series
The soils of the Schombcrg series are mainly located in the southern part of
the county and occupy 4,400 acres.
The Schomberg soils arc developed from deep deposits of stratified clay and
silt loam. The material under the clay is that of a drumlinized till plain. The
average depth of the clay deposit is about 15 feet, but much deeper deposits are
known. Since the rolling relief of the underlying till plain has not been entirely
eliminated, these areas are not so flat as many lake plains. In addition, considerable
dissection by old and more recent streams has taken place, so the topography varies
from gently to moderately rolling and slopes are short.
The Schomberg sediments are typically varved clays with individual layers of
2, 3, 4 or more inches. The summer layer makes up three quarters to four fifths of
the thickness, contains more silt. and is gray in color. The winter layer contains
more clay and is gravish brown. Both portions of the varve are decidedly calcareous
and small fossil shells are sometimes found in them. Chemical analysis shows the
clay to contain about SO percent of clay and 40 percent of silt in these materials.
The soils of the Schomberg series are well drained. Surface texture varies from
silt loam to silty clay loam, with most in the silty clay loam class. All of the
Schomberg soils in Northumberland county are stone free.
Soil development is characteristic of the Gray Brown Podzolic (Luvisol) soils.
The profile has a very dark brown Ah horizon about 5 inches thick underlain by
a light yellowish brown Ae horizon. The Ae horizon rests on a dark brown Bt
horizon which contains more clay than the layers above it. The parent material
occurs at depths of 18 to 24 inches. Variations in the number of horizons and the
thickness of profile are due mainly to erosion. On the steeper slopes of cultivated
fields, the A horizon is missing and the B horizon is being used for the cultivated
surface. In many cultivated areas, the Ae horizon has been more or less mixed
with the Ah to form a new surface layer and therefore is thin or absent. Free carbonates are often present in the plowed layer.
The Schomberg soils are among the best fine-textured soils in the province.
These soils have been thoroughly cleared and little forest cover remains. Mixed
farming is the rule, with a dominance of grain on the cropland.
Crop yields are medium to high, varying with differences in soil management.
Soil erosion, as has been mentioned before, is a problem. The beginning of erosion
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is indicated by light colored surface patches on the knolls. Soil losses can be reduced by keeping the land under cover as much as possible, by using crop rotations, by plowing the slope horizontally rather than vertically, and by certain special
practices such as contour cultivation, strip-cropping, and making grassed waterways
where applicable.
Smithfield Series
The Smithfield soils occupy 11,100 acres, or about 2½ percent of the total
land area, and are developed from the same materials as the Schomberg soils. They

Varves are characteristic of the sediments on which the Schomberg,
Smithfield and Simcoe soils are developed

are found in the low-lying land between the swells of the Schomberg soils and near
streams. The topography is gently undulating and the drainage imperfect. Silty clay
loam is the dominant surface texture, although some silt loam also occurs. The
soils are stone free and erosion is little or no problem.
The soil profile is characteristic of the imperfectly drained Gray Brown Podzolic (Luvisol) soils and has a dark colored Ah horizon about 7 inches thick. The
Ae horizon is thin, mottled and light yellowish brown. It is underlain by a mottled
brown B horizon which contains more clay than the layers above or below it. The
varved parent material usually occurs at a depth of about 20 inches. Both the parent material and the B horizon are calcareous and in some places free carbonates
occur in the A horizons.
Smithfield soils are class 1 for agriculture but not of such high quality for
housing or waste disposal.
Simcoe Series
The soils of the Simcoe series are the poorly drained members of the Schomberg catena and are commonly found in association with the Schomberg and Smithfield soils. They occupy the level and slightly depressional areas. A total of 6,300
acres have been mapped. The surface texture ranges from silt loam to silty clay
loam and 3,900 acres of silt loam and 3,200 acres of silty clay loam have been
mapped. Except for a few acres with considerable stone on the surface, the soils
are stone free.
Soil development is characteristic of the Humic Gleysol soils. The profile has
a very dark brown Ah horizon about 9 inches thick. The subsoil is mottled grayish
brown and becomes lighter in color with depth. The calcareous, varved parent material occurs at depths of 20 to 30 inches. The profile is commonly calcareous
within 12 inches of the surface, but free carbonates may be present in the cultivated
layer.
Although these are poorly drained soils, they are potentially good for agriculture with some system of artificial drainage. Some of the larger areas have been
tiled and are used for growing spring grain, hay and pasture. Undrained areas are
often in woodlot or natural pasture. They can be used to produce high quality grass
sod for landscaping purposes. Both dairying and mixed farming occur on these soils.
Elmbrook Series
There are only 100 acres of Elmbrook clay in Northumberland County, located along the eastern county boundary. Elmbrook soils are much more common
in Hasting and Prince Edward Counties.
Elmbrook clay is an imperfectly drained soil developed on calcareous clay
lacustrine sediments. The clay content is highest in the B horizon where it reaches
60 percent, Clay contents of the other horizons vary from 40 to 50 percent. Slopes
are gentle, ranging from 2 to 5 percent and the soil is stone free.
The soil profile consists of an Ah horizon about 6 inches thick, very dark
brown in color. This is underlain by mottled subsurface horizons that are difficult
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A Simcoe silt loam profile

to distinguish on the basis of color alone. The C horizon occurs at depths of 16
to 20 inches and is dark gray, making it easy to distinguish from the dark brown
layers above it.
Elmbrook clay is not easily tilled because of the high clay content. Cultivation
must be conducted at the proper moisture content if the soil structure is to be
maintained. If disturbed when wet, the soil puddles and upon drying it is very hard
and difficult to penetrate. The high clay content limits yields and the soil is considered class 3 for the production of common field crops.
Sidney Series
Occupying only 100 acres, Sidney clay is of minor importance to agriculture.
It is a poorly drained soil, saturated for 10 or 11 months of the year. Slopes are
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less than 2 percent and water readily collects on the surface because both external
and internal drainages are very slow.
The soil profile is typical of the Humic Gleysol group with a thick black surface underlain by very mottled subsurface horizons. The C horizon resembles that
of the Elmbrook clay.
Poor drainage and high clay content limit productive capacity. Various modifications are required before the soil can be used for housing, and its use for waste
disposal should be avoided.
Farmington Series
The Farmington soils occupy 6,200 acres, considerably less than one percent
of the county land area, and are found along the Trent River, chiefly near the town
of Campbellford. These are shallow soils developed from loam or clay loam till,
with a depth of less than 1 foot over the underlying limestone bedrock.
The topography is usually level but may be broken by ridges or rock outcrops.
The soils are well drained but because of shallowness, have a low moisture-holding
capacity.
The soil profile varies. In thin deposits there is seldom more than a thin surface layer over the bedrock, but in deeper deposits the dominant horizon is a brown
to dark brown subsoil layer, just below the surface. The parent material is a calcareous, stony loam or clay loam. This kind of soil development is classified as
Brown Forest.
These soils are not suitable for agricultural use, and have a low carrying
capacity for recreation.
Brook Series
Brook loam occupies depressions associated with Farmington loam areas.
Water collecting in the depressions keeps the soil saturated long enough for a
Humic Gleysol profile to develop. In other respects the soil is like the Farmington
loam. Brook loam is less than 12 inches deep over limestone bedrock and is developed from calcareous loam till. The soil profile consists of a thick Ah horizon
overlying a grayish brown, mottled subsoil wherever the soil is deep enough. Where
there is less than 8 inches of soil over the bedrock the subsoil layer is difficult to
identify and may be missing.
Brook loam has little value for agriculture and has limited value for construction purposes It has value for wildlife and quarrying.
Burnbrae Series
Burnbrae loam occupies 900 acres on the Crowe River about 2 miles south
of Allan Mills. The soil is a Brown Forest (Melanie Brunisol) consisting of brown
A and B horizons resting on limestone at depths of 15 to 20 inches. Limestone
fragments and flagstones are numerous throughout the profile with the smallest
number in the upper 7 inches. Limestones increase with depth.

The topography is moderately rolling with most slopes ranging from 10 to I5
percent. Runoff is medium and water percolates readily through a soil made permeable by the numerous rock fragments. As a result the soil is well drained.
The Burnbrae is marginally arable. Numerous flagstones make cultivation difficult and also reduce the water-holding capacity, It is class 4 for agriculture.
Marsh
Marshlands are those flooded the year round by a shallow layer of water. Although they are commonly covered by plants, there has been insufficient decay to
provide a marked dark-colored surface layer. The soil profile may or may not have
a thin surface horizon.
The soil materials vary in texture and composition. In Northumberland the
sediments are most often sands or loam tills. Both are calcareous.
These soils have little value for agriculture but can be used to provide a
wildlife habitat.
Muck
Soils that have been classed as Muck consist of organic deposits that have
accumulated in shallow lakes, ponds or wet undrained depressions. These soils differ from marsh soil in that Muck is derived from decayed plant remains.
These plant remains are well decomposed and deposits consist of black, soft
fluffy organic material with a few coarse particles of woody fragments from trees.
The black material is derived from sedges and grasses, and from the leaf litter
deposited annually by deciduous trees.
Muck soil is common in undrained depressions in which organic materials
accumulate. It is found in all districts in Ontario and occupies 34,900 acres in
Northumberland County. Muck soils are most likely to develop in areas that are
water saturated for the entire year. Such locations are common in this glaciated
region, both in upland areas and along meandering stream channels, or old glaciated
spillways. The depth of the Muck varies from a few inches to several feet. In general, the depths in Northumberland County exceed 5 feet.
Organic soils do not have profile development like that found in mineral soils,
but they do have various layers. These layers can be differentiated on the basis of
their composition, and on the degree of decomposition of the organic materials.
These soils are neutral in reaction throughout the profile.
In other counties, areas such as the Holland Marsh, Thedford Marsh, Erieau
Marsh and the Albert Bog have been developed for vegetable crops. In Northumberland County little such development has taken place. The principal deterrents
are high cost, the small size of many of the areas, and the competition for markets
from established areas in more or less the same region. At present most of the
Muck areas in the county are covered with trees and underbrush. Before these areas
are cleared, drained, and fertilized for agricultural production, careful consideration
should be given to the effect such development would have on the water table levels
and on wildlife.
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Bookton-Wauseon Complex
There are places where soils alternate from well to imperfectly drained over
short distances, and each individual soil series covers such a small area that boundaries cannot be plotted on a map of the scale accompanying this report. Under
such conditions a cartographic unit, the soil complex, are used to indicate the
variability of the landscape.
This complex consists of 50 percent Bookton sandy loam and 40 percent
Wauseon sandy loam. The remaining 10 percent is made up of Tecumseth, Granby
and Simcoe soils. Areas containing such a complex are often difficult to manage,
because of the variability of the surface soil texture due to changing depths of sand
overburden. Limitations to use vary over the area depending upon the soil conditions.
Brighton-Granby Complex
Choppy topography with numerous short slopes produce a landscape consisting of mounds and depressions. Well-drained Brighton soils occupy the mounds,
and poorly drained Granby soils the depressions. Small amounts of Tecumseth
soils are also present.
Reclamation of such areas is difficult. The main limitation to production is
drainage, and tile drainage cannot be provided for the depressions without adversely
affecting the soils on the mounds. In addition. it is often difficult to establish an
outlet.
Otonabee-Murray Complex
Otonabee loam and Murray silt loam often occur in association with the Murray silt loam occupying the gentle slopes between the drumlinizcd, rolling morainic
landscapes of the Otonabee. There are 1,500 acres where the soils occur in such
close proximity they could not be delineated on the soil map. These are shown as
a complex.
In general, the topography of this complex is not steep but consists of knolls
with 6 to 9 percent slopes on which Otonabee loam is located, intermixed with 2
to 4 percent slopes where Murray silt loam occurs. The management of the complex for agriculture presents no great problems, but production is lower on the
knolls than it is on the gentler sloping areas.
Percy-Foxboro Complex
There are a few places where Percy fine sandy loam and Foxboro fine sandy
loam occur in such close association that they could not be delineated on the map.
Here a complex of the two is noted.
This complex consists of about 50 percent Percy and 45 percent Foxboro
soils. The remaining 5 percent is made up of Trent fine sandy loam.

Ravines
Ravines are landscapes with steep banks, possibly created by running water,
which no longer contain a stream. The ravine banks are close to vertical, except
where slumping has created piles of earth with lesser slopes. The area between the
banks has a more gentle topography.
Ravines have little or no potential for agriculture, waste disposal or urbanization, but may be of value as wildlife habitats.
Stream Courses
Stream courses represent the narrow eroded channels through which small
streams are flowing. They are shown on the soil map to indicate the pattern of
surface drainage.
Tecumseth-Granby Complex
There are 900 acres with gently undulating topography which has Tecumseth
sandy loam on the knolls, and Granby sandy loam in the hollows. The change
from one soil type to the other occurs over very short distances, necessitating the
use of the soil complex except on small-scale maps such as 1:600.
Wetness is the major limitation to use of the complex.
Wooler-Murray Complex
Wooler, Murray and Stockdale soils have one common major characteristic;
they are developed on the same sediments. They differ in slope and drainage and
hence in some characteristics of the soil profile. Because of the similarity of their
parent materials, they often occur on the same landscape. In some instances, each
component can be mapped, but in other cases a complex is used to describe the
mapping unit.
There are 600 acres in which Wooler silt loam and Murray silt loam are
dominant. Small amounts of Stockdale silt loam also occur.
Wooler-Stockdale Complex
This complex is like the preceding, except that Stockdale silt loam replaces
Murray silt loam as one of the major components.
There are 1,700 acres of this complex located in the eastern part of the county.
AGRICULTURAL METHODS AND MANAGEMENT
The climate and the soils of Northumberland County are suitable for growing
a variety of crops. General farm crops such as oats, barley, mixed grain, silage
corn, hay, and pasture, and cash crops such as shelled corn, fruits, vegetables and
tobacco are grown. The acreages of the field crops grown in 1972 as reported in
the Agricultural Statistics for Ontario, are shown in Table 4.
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TABLE 4
ACREAGES OF FIELD CROPS GROWN IN
NORTHUMBERLAND COUNTY 1972
Crop

Acreage

Hay
Improved pasture
Oats
Shelled Corn
Mixed Grains
Fodder Corn
Barley
Winter Wheat
Tobacco
Potatoes

55,000
44,500
18,200
15,000
14,000
12,600
4,200
3,200
1,134
200

As shown in Table 4, most of the farmland is used for growing hay, pasture
and oats. Large acreages of these crops are necessary to provide feed for livestock.
Silage corn is also an important livestock feed which occupies a considerable acreage. Of interest is the continued increase in the number of acres devoted to growing

Apples are an important crop in the southern part of the county

Tobacco is a cash crop on some of the sandy soils in the county

shelled corn. The 1972 acreage is 400 acres higher than the previous year, not a
large increase but significant when the low 1971 price of slightly more than $1 a
bushel is considered.
Dairying, livestock raising, mixed farming and fruit farming are the main farm
enterprises. Dairying prevails close to large centers of population. Fruit farming
occurs mainly between Highway 2 and Lake Ontario. where a moderate climate
exists. There is some tobacco farming on the sandy soils in the south.
All the farm manure is spread on the land. The quantity used varies greatly,
depending on the number of livestock kept. On farms where large quantities of
manure are used annually, the soils are rich in humus, have a high fertility level
and good physical condition.
Soil Management
The term “soil management” refers to the various practices related to growing
agricultural crops. These practices vary with different soils and crops; and the
farmer learns through experience what gives the best results. Soils may be too infertile, too hilly or too wet, but whatever the limitations of the soil of a particular
farm, the central objective of soil management is to develop and maintain a proper
relationship between the plant and the soil on which it grows.
51

Success depends, therefore, on the farmer knowing two sets of factors: the
requirements of the different plants he can grow, and the characteristics of his soil.
Almost any kind of soil can be modified by management to grow any climatically
adapted plant, if one is willing to pay the cost. Successful farmers attempt to fit
their cropping program to the capability of their soils.
In examining soils, the main things to observe are depth, texture, structure,
drainage and nutrients.
Depth
Although growing roots may extend several feet into the soil, it is ordinarily
considered that a depth of 3 feet is all that cultivated plants require. This factor
becomes serious only in areas where the soil is thin over bedrock, or where it varies
from an inch or two to a depth of one foot. Such soils can provide only a small
space for roots and the storage of water. During much of the growing season, therefore, these soils cannot support the plant with the moisture it needs. These soils
are also too shallow for normal cultivation.
Shallow soils occupy 7,500 acres in Northumberland County, a comparatively
small proportion of the total land area.
Texture
This term refers to the relative proportions of sand, silt and clay that make
up the soil material. The texture in most soils changes from horizon to horizon and
extremes are often present when one kind of deposit overlies another. In some of
the soil series described, the B horizon contains more clay than the soil above or
below it.
The classes of soil texture start with sand, which has only a little silt and clay.
Then with increasing amounts of clay, the principal classes are loamy sand, sandy
loam, silt loam. clay loam and clay. The classes can be distinguished by squeezing
a moist sample between the fingers. The sands are harsh and gritty and the particles
scarcely hold together. At the other extreme, clay can be rolled into a smooth,
sticky ball.
In general, soils of intermediate texture such as sandy loams, loams and silt
loams are easiest to handle. Sands and loamy sands are open and water drains
readily through them, so they are said to be droughty soils. However, their waterholding capacity can be increased to some extent by adding liberal amounts of barnyard manure or other organic material. Clays, on the other hand, tend to become
hard and stick together in clods unless they are handled carefully.
Structure
The individual soil particles — sand, silt or clay — group themselves to form
various kinds of aggregates which comprise the soil structure. The ideal structures
are those which are small and soft, such as granular or crumb. The next best are
the small blocky, nutlike aggregates, between which water and roots can move.
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This ability of soil particles to form desirable aggregates depends mainly on
organic matter, that is, the dead portions of plant materials which are added to
soils either by the death of plants at the surface or the decay of roots. In cultivated
soils where crops are continually being removed, there is little return of this very
important material to the soil.
In sandy soils, each grain of sand is often by itself. Clay soils on the other
hand, if deficient in organic matter, become cloddy if plowed when wet. Hardpans
can form in loams and even sands when some cementing material is, present to
hold the particles together. Wherever they occur within the depth of normal rooting
of plants, such hard, cloddy soils must be reworked to make them granular or
blocky. It is not enough to break up massive clods. Organic matter must be added,
as is done by using barnyard manure or plowing down green manure, so fragments
will not flow back together again into masses when they are wet.
Drainage
Poorly drained soils are rarely, if ever, productive. It is possible for grass
crops to survive and frequently flourish under extremely wet conditions, but most
cultivated plants cannot remain too long in soils saturated with water.
Drainage depends upon topography and permeability. Inadequate drainage
most often occurs in areas of level or depressional topography but may also occur
on undulating land where slowly permeable materials exist. Often there is little
evidence in the surface soil of poor drainage beneath. Therefore, an examination
of the soil profile is important. Drainage conditions are indicated fairly reliably by
soil colors. Bright, solid colors of brown or yellow suggest fairly good drainage;
but in low ground, gray and mottled horizons indicate poor drainage.
According to the soil scientist, drainage is not a measure of the speed with
which water moves through a soil; there are many poorly drained permeable soils
such as sands and gravels. Drainage is related to many other factors besides permeability, and is really the length of time a soil remains saturated. In general, it
can be said that a soil that is saturated at least 11 months of the year is very
poorly drained, at least 9 months of the year is poorly drained, at least 8 months
of the year is imperfectly drained, and less than 6 months of the year is well
drained.
Nutrients
Nutrients, or the food that plants derive from the soil, cannot be seen. They
can be guessed at from the vigor of growing plants, but a measure of nutrients
in the soil can be obtained accurately on samples analyzed in the laboratory.
Some general statements can be made that will apply to all soils occurring in
this area.
One of the most important conditions for good plant growth is a balance of
plant nutrients. All plants take at least 12 essential elements from the soil. The
most common deficiencies are nitrogen, phosphorus and potassium, the elements
contained in mixed fertilizers. Calcium and magnesium are included in liming ma53

terials and small amounts are usually present in mixed fertilizers. Elements used in
lesser amounts are sulfur, iron, boron, manganese, copper, zinc and molybdenum.
Each of these elements is contained in manure, but since it would take a long
time to build up the phosphorus content of a phosphorus deficient soil with manure
alone, it is more practical to use a chemical fertilizer in addition. Deficiencies of
nitrogen can be remedied by growing leguminous crops such as red clover and
alfalfa, particularly if it is plowed down while a good stand is still remaining. But
only a part of the phosphorus and sulphur supplied to crops is derived from organic
matter: the rest is derived from the inorganic fraction of the soil.
The inorganic: or mineral fraction makes up the bulk of most soils. It is derived from rocks of various kinds and their degradation products. The nutrientsupplying power of the larger particles — the sand and silt — are quite different
from those of the fine particles or clay fraction. Since the nutrient elements are held
mainly by the finer particles. clay textured soils arc commonly considered to have
a higher nutrient supply.
To estimate the amounts of fertilizer necessary to achieve a balance of plant
nutrients in the soil, several things need to be determined: the nutrients already in
the soil, plus those normally added in manure; the general requirements of the
plants to be grown; and the nutrient content of the various fertilizer materials
available.
This information is being obtained for a great many specific soil types by
research being done on experimental stations and experimental farms, and by soil
testing laboratories Differences in climate, soil, and plants mean that research must
be conducted in many locations. For localities for which no research results are
available, recommendations are based on results obtained in related conditions.
SOIL CAPABILITY
Soil capability is one of several interpretive classifications that can be made
using soil and land units as a base. Although capability classifications have been
in USC in many parts of the world for many years, it was not until 1964 that
national schemes were devised for Canada.
Classifications were prepared for agriculture, forestry, wildlife and recreation.
These classifications differ, in some respects, because the soil and land requirements
vary: for example, steep slopes which reduce the potential for agricultural production have less effect on the production of wildlife. In other ways these classifications
are similar: all have 7 classes with class 1 being best and class 7 worst. Each system divide; the classes into subclasses defined on the basis of the kind of limitation,
and differentiated on the degree of limitation. It should be noted that the classification for outdoor recreation differs from these general rules. The subclasses are
based on the kinds of recreational features, rather than on limitations.
Perhaps the best way to understand the system of capability classification is
to study an example. For this purpose the Soil Capability Classification for Agriculture follows. This is taken directly from Report No. 2, Canada Land Inventory,
Department of Regional Economic Expansion, 1969.
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Class 1 soil for agriculture

SOIL CAPABILITY CLASSIFICATION FOR AGRICULTURE
This capability classification is one of a number of interpretive groupings for
agricultural or other purposes that may be made from soil survey data. In this
classification, the mineral soils are grouped into 7 classes on the basis of their
suitability and limitations for agricultural use. The first three classes are considered
suitable for sustained production of common field crops, the fourth class is physically marginal for sustained arable agriculture, the fifth class is capable only of
permanent pasture and hay, the sixth class is capable only for wild pasture. While
the soil areas in Classes 1 to 4 are suited for cultivated crops, they are also suited
for permanent pasture. Soil areas in all classes may be suited for forestry, wildlife,
and recreational uses. For the purposes of this classification, trees, tree fruits, cranberries, blueberries and ornamental plants, that require little or no cultivation, are
not considered as cultivated or common field crops.
This capability classification will be applied to virgin as well as to presently
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cultivated lands. The classification may appear to be relatively simple, but the problems which will arise in placing soils in the most appropriate class are complex.
While not in itself a guide to the most profitable use of land, it should be a good
inventory of our agricultural soil resources and by so doing, be a guide to better
land use in Canada.
Assumptions
This soil capability classification is based on certain assumptions which must
be understood by those applying this interpretive classification, if the soils are to
be assigned consistently into the various classes; and by those using the soil capability maps and statistical data if they are to derive full benefit from such information and avoid making erroneous deductions. These assumptions are:
1. The soil capability classification is an interpretive classification based on the
effects of combinations of climate and soil characteristics on limitations in use
for agriculture, risks of soil damage and general productive capacity for common field crops. Shrubs, trees or stumps are not considered as limitations to
use unless it is entirely unfeasible to remove them.*
2. Good soil management practices that are feasible and practical under a largely
mechanized system of agriculture are assumed.
3. The soils within a capability class are similar only with respect to degree, but
not to kind of limitations in soil use for agricultural purposes, or hazard to the
soil when it is so used. Each class includes many different kinds of soil, and
many of the soils within any one class require unlike management and treatment. The subclass provides information on the kind of limitation, and the
class indicates the intensity of the limitation. Capability Class 1 has no subclasses. Information for specific soils is included in soil survey reports and
other sources of information.
4. Soils considered feasible for improvement by draining, by irrigating, by removing stones, by altering soil structure, or by protecting from overflow, are
classified according to their continuing limitations or hazards in use after the
improvements have been made. The term “feasible” implies that it is within
present-day economic possibility for the farmer to make such improvements
and it does not require a major reclamation project to do so. Where such
major projects have been installed, the soils are grouped according to the soil
and climatic limitations or risks that continue to exist. A general guide to
what is considered a major reclamation project is that such projects require
cooperative action among farmers or between farmers and governments.
(Minor dams, small dikes, or field conservation measures are not included.)
*While present forest cover is not generally considered a factor in this soil capability system.
it may be used in the placement of soil areas in Class 7, where costly clearing will only result
in placing the areas in Class 6.
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5. The capability classification of the soils in any area may be changed when
major reclamation works are installed that permanently change the limitations
in use, or reduce the hazards of risks of soil or crop damage for long periods
of time.
6. Distance to market, kind of roads, location, size of farms, characteristics of
landownership and cultural patterns, and the skill or resources of individual
operators are not criteria for capability groupings.
7. Capability groupings are subject to change as new information about the behaviour and responses of the soils becomes available.
8. Research data, recorded observations and experience are used as the basis for
placing soils in capability classes and subclasses. In areas where such information is lacking, soils are placed in capability classes and subclasses by interpretation of soil characteristics, in accord with experience gained on similar
soils elsewhere.
9. The level of generalization of the soil capability classification is indicated by
the scale on which the information is published.

This soil is class 2 because of wetness

SOIL CAPABILITY CLASSIFICATION FOR AGRICULTURE
Class 1
SOILS IN THIS CLASS HAVE NO SIGNIFICANT LIMITATIONS THAT
RESTRICT THEIR USE FOR CROPS.
Class 1 soils have level or gently sloping topography, they are deep, well to
moderately drained and have good water-holding capacity. These soils are naturally
well supplied with plant nutrients. They arc easily maintained in good tilth and
fertility, and erosion hazard (wind and water) is low. They are moderately high
to high in productivity for a wide range of field crops.
Class 2
SOILS IN THIS CLASS HAVE MODERATE LIMITATIONS THAT REDUCE THE CHOICE OF CROPS OR REQUIRE MODERATE CONSERVATION PRACTICES.
Class 2 soils require careful soil management including conservation practices
to prevent soil deterioration, or to improve air and water relations when the soils
are cultivated. The limitations are not severe, and the practices are easy to apply.
Moderate limitations singly, or in combination, may include these effects: (1)
topography, (2) slight to moderate damage from erosion, (3) somewhat less than
ideal soil depth, (4) some difficulty in tillage owing to soil structure or stoniness,
(5) wetness correctable by drainage but existing permanently as a moderate limitation, (6) occasional damaging overflow, (7) slow permeability of the subsoil,
(8) moderate climatic limitations on soil management and use.
Soils in this class have good water-holding capacity and are either well supplied with plant nutrients or highly responsive to inputs of fertilizer. They are
moderately high to high in productivity for a fairly wide range of crops.
Class 3
SOILS IN THIS CLASS HAVE SEVERE LIMITATIONS THAT REDUCE
THE CHOICE OF CROPS OR REQUIRE SPECIAL CONSERVATION
PRACTICES.
Class 3 soils have moderately severe restrictions than those in Class 2, and
conservation practices are usually more difficult to apply and maintain. Limitations
adversely affect the timing and ease of tillage, planting and harvesting; the choice
of crops; the application of conservation practices; or some combination of these
limitations. The limitations may result from: (1) moderately rough topography,
(2) moderate damage from erosion, (3) less than ideal soil depth, (4) difficulty in
tillage owing to soil structure or stoniness, (5) wetness or continued waterlogging
after drainage, (6) frequent overflow accompanied by crop damage, (7) moderately low water-holding capacity, (8) transitory moderate salinity, (9) very slow
permeability of the subsoil, (10) moderate fertility status and not highly responsive
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to inputs of fertilizer, (11) moderately severe climatic limitations on soil management and use.
Class 3 soils are medium to moderately high in productivity for a range of
crops.
Class 4
SOILS IN THIS CLASS HAVE SEVERE LIMITATIONS THAT RESTRICT CHOICE OF CROPS, REQUIRE SPECIAL CONSERVATION
PRACTICES AND VERY CAREFUL MANAGEMENT; OR BOTH.
Class 4 soils have such limitations that they are only suited for a few crops.
The yield for a range of crops may be low or the risk of crop failure is high.
Limitations may result from (1) rough topography or steep slopes, (2) severe
damage from erosion, (3) shallow soils, (4) serious difficulty in tillage owing to
soil structure or stoniness, (5) excessive wetness with continued hazard of waterlogging after drainage, (6) frequent overflows accompanied by severe crop damage,
(7) low water-holding capacity, (8) moderate salinity, (9) low fertility not easily
corrected, ( 10) severe climatic limitations on soil management and use.
Class 4 soils are low to medium in productivity for a narrow range of crops
but may have higher productivity for a special crop.

Hills and rough surface areas make much of the Dummer series class 5
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Class 5
SOILS IN THIS CLASS ARE UNSUITED FOR CULTIVATED FIELD
CROPS EXCEPT PERENNIAL FORAGE CROPS; ARE RESPONSIVE
TO IMPROVEMENT PRACTICES.
Class 5 soils have such serious soil, climatic or other limitations as to make
them unsuited for the production of field crops. However, they are suited to the
production of adapted grasses and legumes which may be established or improved
through the use of farm machinery. Such improvement practices may include cultivation, seeding, liming, fertilizing and water control.

Irregular topography and short steep slopes make much of this Pontypool landscape
class 6 for agriculture

Class 6
SOILS IN THIS CLASS ARE UNSUITED TO CULTIVATION, BUT ARE
CAPABLE OF USE FOR UNIMPROVED PERMANENT PASTURE.
Class 6 soils have some natural sustained grazing capacity for farm animals
but have such serious soil, climatic, or other limitations, as to make impractical
the application of improvement practices which can be carried out on Class 5 soils.
Soils may be placed in this class because their physical nature prevents the use of
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farm machinery to improve them, or because the soils are not responsive to improvement practices, or because of a short grazing season, or because stock watering facilities are inadequate. Where costly clearing is required to change Class 7
areas to Class 6 areas, those areas shall remain classified as Class 7. Such improvement practices as may be effected by seeding and fertilizing by hand or by aerial
methods shall not change the classification of these soil areas.
Class 7
LANDS UNSUITED FOR AGRICULTURE.
The soil areas in this class have very serious climatic or soil limitations that
prevent their use for cultivated crops or improved permanent pasture, and are not
naturally suited for unimproved permanent pasture. All land areas not included in
Classes 1 to 6 shall be placed in this class. Hence this class will include productive
forest land, wasteland, bodies of water too small to delineate on maps, townsites,
parks, airports, railroads, and roads. Lands used by the agricultural industry that
are not in themselves productive for agricultural crops shall nevertheless be placed
in this class.

“Blowouts” occur in some parts of the Pontypool soils. These are unsuitable for
agriculture (class 7)
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Organic Soils
This interpretive soil capability classification will not be applied to unimproved or virgin organic soil as criteria are lacking in Canada to make such interpretive judgments. However unimproved or virgin organic soils are an important
component of the landscape in many of the agricultural areas of Canada. The workplanning conference decided that unimproved or virgin organic soils should be
designated by the letter O.
Improved organic soils used for agriculture shall be classified at the class level
only in Classes 2 to 5 inclusive and shall be designated by the letter O followed
by the class designation as a suffix.
The definition of organic soils decided on by the National Soil Survey Committee reads as follows: “Soils that contain 30 percent or more of organic matter
and have a depth of 16 inches or more of consolidated organic material.”
SOIL CAPABILITY SUBCLASSES
Subclasses are divisions within classes that have the same kind of dominant
limitations for agricultural USC as a result of soil and climate. Twelve different kinds
of limitations have been recognized to date at the subclass level. They are: climate
(c); structure and permeability (d); erosion (e); nutrient deficiencies (f); overflow (i); soil moisture deficiencies (m); salinity (n); stoniness (p); lack of depth
of soil (r); adverse inherent soil characteristics (s); topography, slope or pattern
(t); excess water other than due to overflow (w).

GUIDELINES FOR PLACING SOILS IN CAPABILITY CLASSES
(See also Soil Conservation Service, U.S.D.A.
Agricultural Handbook No. 210, pp. 13-18)
Subclass “c”
is made up of soils where the climate (temperature, frostiness, rainfall) is the
only major limitation. Hazards of damage by hail, hurricanes, rain, snow, and winds
are not included. This subclass denotes a significant adverse departure from what is
considered the median climate of the region in which this comparative capability
classification applies. Subclass “c” may be used either on a subregional or local
basis. *
The soils placed in this subclass because of adverse subregional climate will
be the highest class soils of the subregion, as they have no other limitation. Soils
with other significant limitations or hazards to USC will be placed in lower classes
as the subregional climate will adversely affect all of them. Locally, frostiness will
be the chief climatic factor in placing soils in this subclass. The evaluation of local
adverse temperature effects on class designations must be based on both intensity
and frequency.
*“Subregional” as used here applies to significant divisions of the three regions previously
mentioned; namely Eastern Canada, Western Canada except the West Coast, and the East
Coast.
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The median climate may be broadly defined as one with sufficiently high growing season temperatures to bring field crops to maturity in a frost free period exceeding 90 days, and with sufficient precipitation to permit crops to be grown each
year on the same land without a high risk of crop failure. The median climate of
eastern Canada is considered to be that of the Great Lakes and St. Lawrence Lowlands physiographic regions.
Subclass “d”
is made up of soils adversely affected by soil structure and/or permeability.
Subclass “e”
is made up of soils where actual damage from erosion is a limitation to agricultural use. Damage is to be assessed on the loss in productivity and/or the difficulties in farming the affected soil areas imposed by gullies.
Subclass “f”
is made up of soils having naturally low fertility that either is correctable with
constant and careful management in the use of fertilizers and amendments, or is
difficult to correct in a feasible way. The limitations may be due to lack of available
nutrients, high acidity or alkalinity, high levels of calcium carbonate, toxic elements, inadequate cation exchange capacity, high fixation of plant nutrients.
The following guidelines are suggested for class designations.
Class 2: Soils highly responsive to fertilizers and amendments.
Class 3: Soils only moderately responsive to fertilizers and amendments.
Class 4: Soils in which the low fertility status cannot be improved with feasible management practices.
Class 7: Soils containing toxic elements to vegetation, or plants poisonous to
farm animals, which cannot be removed with feasible management
practices.
Subclass “i”
is made up of soils subjected to inundation by streams or lakes.
The following limits were adopted subject to regional interpretation.
Class 2i: Occasional damaging overflow.
Class 3i: Frequent overflow with some crop damage.
Class 4i: Frequent overflow with severe crop damage including some years
without a crop.
Class 5i: Very frequent overflow with effective grazing period longer than 10
weeks.
Class 6i: Very frequent overflow with effective grazing period shorter than 10
weeks and longer than 5 weeks.
Class 7i: Land inundated for most of the growth period.
63

Subclass “m”
is a group of soils adversely affected by droughtiness owing to inherent soil
characteristics. Usually coarse-textured soils with low water holding capacity; but
may include some fine-textured soils with high water holding capacity. Not to be
confused with climatic drought.
The following general guidelines were accepted.
This subclass will not be used for Class 2 soils.
As compared to soils under the same climatic conditions which do not have
this limitation, the following general rules will apply:
Soils moderately affected by droughtiness — drop one class
Soils moderately severely affected by droughtiness — drop two classes
Soils severely affected by droughtiness — drop three classes
Soils severely affected by droughtiness — drop four classes
Subclass “n”
is made up of soils adversely affected by the presence of soluble salts. Soils
with enough salts to adversely affect crop growth or range of crops which may be
grown will not be placed in Class 1 or Class 2.
Class 3: Crops moderately affected. (Class 4 in those subregions where top
class is 3c).
Class 4: Crops seriously affected with crop failure in some years.
Class 5: Crops seriously affected on cultivated land with crop failures in most
years, but salt-tolerant forage crops can be established and maintained.
Class 6: Soils too salty except for native salt-tolerant grasses. If poisonous
plants are present, place in Class 7.
Class 7: Growth of native useful vegetation impossible.
Evaluation of effect of salinity should be based on effect over a IO-year period.
Subclass “p”
is made up of soils sufficiently stony as to significantly increase the difficulty
of tillage, planting, and harvesting.
It was agreed the stoniness classes accepted by the N.S.S.C. in 1955 and 1963
will be used in establishing capability classes except that stoniness Classes 1 and 2
would not be considered as limitations.
Stoniness 3 — Class 3 or Class 4
Stoniness 4 — Class 4 or Class 5
Stoniness 5 — Class 6 or Class 7
Subclass “r”
is made up of soils where the rooting zone is restricted by consolidated bedrock.
The effect of consolidated bedrock near the surface on crop production is variable in intensity in different climatic regions. Hence precise guidelines for all of
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Canada cannot be established. However, where depth to bedrock is less than 6
inches the soil will not be rated higher than Class 5, and where depth to bedrock
is more than 3 feet the class rating will not be affected except under irrigation.
Subclass “s”
is made up of soils where the limitations are caused by combinations of adverse inherent soil characteristics rather than single limitations covered by subclasses d, f, m and n. Used to indicate accumulative effects of two or more of
these limitations where each limitation by itself would not affect the class rating.
Subclass “t”
is made up of soils where the topography (slope and pattern) is a limitation
in agricultural use.
The following guidelines are in use based on topographic classes and symbols
adopted by the N.S.S.C. in 1963. In this scheme capital letters are used for single
slopes (regular surface) and lower case letters are used for multiple slopes (irregular surface).
Class 1 — 0-5% Aa, Bb, C
Class 2t — 2-5% c; 6-9% D
Class 3t — 6-9% d; 10-15% E
Class 4t — 10-15% Ee
Class 5t — 16-30% Ff
Class 6t — 31-60% Gg
Class 7t — 60+% Hh
Subclass “w”
is made up of soils where excess water, apart from that brought about by inundation, is a limitation in their use for agriculture. Excess water may be the result
of poor soil drainage, high water table, seepage, or runoff from surrounding areas.
Usually soils needing drainage have some permanent limitation that precludes placing them in Class 1 even after drainage.
If drainage is considered feasible at the farmer level, wet soils will be classified
according to their continuing limitations or hazards after drainage. If drainage cannot be effected without community action, then wet soils will be classified on the
basis of their present limitations.
Subclass “x”
is made up of soils where two or more limitations reduce their use for agriculture. No single limitation is sufficiently severe to change the soil class by itself.
The soil capabilities for agriculture and other uses are given in Table 9. The
best quality land for agriculture is considered to be classes 1 and 2. The following
table of performance indices shows how one class compare: with another in terms
of yields of common field crops.
65

TABLE 5
COMPARISON OF PERFORMANCE INDICES
FOR SOIL CLASSES
Yield Index
Cl ass
1
1.00
2
.80
3
.65
4
-50
5
no value
6
no value
7
no value
The yield indices are given for arable land and, since cultivated crops are not
grown on classes of soil lower than 4, no values arc provided for classes 5, 6 and 7.
Table 5 simply indicates that given a high level of management, class 2 soils will
obtain 80 percent of the yield obtained from class 1 soils, and so on.
CAPABILITY CLASSIFICATION OF ORGANIC SOILS
The capability system for agriculture applies only to mineral soils and cannot
be used for organic deposits. When the Canada Land Inventory was conducted,
organic deposits were not rated for agriculture and are simply shown on the map
with an O. Indeed, little differentiation of organic soils series is made on the soil
map for Northumberland County. However, it is possible to group the organic soils
into capability classes based on certain characteristics. One must first identify the
stage of decomposition, reaction, climate, substratum texture, wood content, and
depth of the organic soil, according to the definitions which follow:
DECOMPOSITION — refers to the stage of decomposition of the organic materials.
Fibric — the least decomposed of all organic soil materials. There are large
amounts of well-preserved fiber that are readily identifiable as to botanical
origin. Has a rubbed fiber content of more than 40% of the organic volume.
Mesic — the intermediate stage of decomposition. Has a rubbed fiber content
between 10% and 40% of the organic volume.
Humic — the most highly decomposed. Has a rubbed fiber content less than
10% of the organic volume.
*CLIMATE — refers 10 the climatic zone in which the soil is located.
Climatic category i — includes types 1G, 2G, 2H, 2F, 3F, 3G, 3H, 3K
Climatic category ii — includes types 2F, 3F, 4G, 4H, 4K
Climatic category iii — includes types 5G, 5H, 5K, 5L, 1C, 2C, 3L, 3M, 4F,
6G, 6H
*Climatic types (1G, 2G etc.) are defined and mapped in The climates of Canada for Agriculture, Report No. 3 A.R.D.4.. Ottawa, 1966.
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WOOD CONTENT — wood located within 20 inches of the surface will probably
interfere with cultivation practices. Wood in the profile affects the moisture regime.
DEPTH — refers to the depth of organic material over sand, silt, loam, clay, marl
or bedrock. Limitations occur when any of these materials occur within 6 feet of
the surface.
REACTION — refers to the acidity or alkalinity of the soil.
SUBSTRATUM TEXTURE — refers to a generalized evaluation of the proportion
of sand, silt and clay in the underlying mineral horizon if it is present in the
control section.
The capability class of an organic soil can be determined using a penalty point
system. Each physical feature has been assigned a penalty number:
Decomposition
Fibric
Mesic
Humic

35
0
20

Climate
Category i
Category ii
Category iii

0
20
35

Wood Content*
None
l-25%
26-50%
>50%

0
5
10
20

Depth
Deep (>72")
Moderate (52-72")
Shallow (36-52")
Very Shallow (<36")

0
20
35
50

Reaction
pH under 5.0
pH 5.0 to 7.0
pH over 7.0

20
0
20

Substratum Texture
Fine
Medium or Coarse

0
20

*Expressed as a percentage of total material present within the control section (volume)
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As a guide to the proper land class, add up the penalty numbers opposite the
descriptions you selected and subtract this figure from 100. Then circle the land
class below that approximates the value which you have now obtained.
1
100-85

2
85-70

3
65-55

4
50-40

5
35-25

6
20-10

7
less than 10

ORGANIC SOIL CLASSES
Class 1 (100-85) — Organic soils of this class have no water, topographical
or pH limitations, and arc deep and level. They are located in climate
category 1 and are at an intermediate stage of decomposition.
Class 2 (80-70) — Organic soils in class 2 have one limitation which restricts their use in a minor way. The limitation may be woodiness,
reaction, flooding, topography, depth or climate.
Class 3 (65-55) — Organic soils in this class have moderately severe limitations that restrict the range of crops, or that require special management practices.
Class 4 (50-40) — Soils in this class have limitations which severely restrict
the range of crops or which require special development and management practices. Reclamation and management costs will be high.
Class 5 (30-20) — Soils of this class have such severe limitations that they
are restricted to the production of perennial forage or other specially
adapted crops. Large-scale reclamation is not feasible.
Class 6 (20-10) — Class 6 organic soils arc capable of producing only indigenous crops and improvement practices are not feasible.
Class 7 (less than 10) — Organic soils of this class have no capability for
agriculture.
Development Difficulty Classification
It is possible that two separate soils may have similar capability for agriculture
but one may be more difficult to reclaim than the other. A development difficulty
rating from 1 to 7 is proposed for all organic soils in an unreclaimed state:
Classes 1, 2 and 3 — only minor reclamation is required. Minor reclamation is considered to be those operations which can be carried out by
a single operator.
Class 4 — major reclamation is required but is warranted when soil capability is high. Major reclamation is that requiring cooperation between adjoining operators and/or outside financial assistance.
Classes 5 and 6 — major reclamation is required and seldom warranted.
Class 7 — hazards to development are so serious that they can be overcome
only by major scale projects. Such development is unwarranted.
Hazards which are considered in arriving at the degree of development difficulty are the same as those used for determining the soil capability class plus
vegetative cover, excess water and flooding, and surface roughness.
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To determine development difficulty class follow the features for capability
class, and add the appropriate amounts for the additional features as follows:
Vegetative Cover
Light (grasses, reeds, etc.)
Moderate (brush, small trees)
Heavy (numerous large trees)

0
20
35

Excess Water and Flooding
None
Frequent
Extreme

0
35
65

Surface Roughness
None
Holes and mounds 1-2 feet
Holes and mounds >2 feet

3
35
53

Subtract the total penalty points from 100 and determine the development
difficulty rating from the same class ranges given for the capability classes.
The guide for classifying the capability of organic soils for agriculture was
prepared for Ontario conditions and was not developed for application to larger,
more diversified regions. The technique, however, can be used on a continental
basis by increasing or otherwise changing the number of physical features and their
penalty points. For example, penalty points could be added for salinity, and type
of underlying material. Modifications will be made to the guide as it is field-tested
and more information becomes available,
Soil Capability for Recreation, Waste Disposal and Urbanization
As has been mentioned, capability classifications were devised originally by
soil taxonomists to predict the potential of various soils or landscapes for agricultural, wildlife, recreational and forestry uses. These classifications are described in
detail in Report Numbers 2, 3, and 4 of the Department of Regional Economic
Expansion, Ottawa. The classifications for recreation, waste disposal and urbanization described in the following pages use many of the same principles found in the
Canada Land Inventory classifications, yet they differ in many respects.
First of all, there are 5 classes rather than 7 class systems. Class 1 is best and
class 5 is poorest for a particular use. The classes are subdivided into subclasses
which indicate the kind of limitation (wetness, slope, depth to bedrock, depth to
water table, stoniness, etc.) The classes indicate the degree of the limitation,
The interpretation of soils or landscapes into classes and subclasses provides
an evaluation of “productivity,” and a means of estimating the inputs needed to
prepare a site for a specific use. For example, soils developed on gravelly materials
are often placed in class 3 for waste disposal, in spite of the fact they are excellent
filters. That is because gravel materials are also excellent aquifers, and so permeable, that the residence time of waste products may be too short for biodegra69

dation to take place. On such gravelly sites, water pollution can occur unless proper
precautions are taken. The costs (inputs) of preparation are higher on class 3 sites
than on class 1.
Any area, no matter in what class it has been placed, can be used for the
purpose stated. However, the carrying capacity (productivity) decreases and the
costs of reclamation increase as the class changes from 1 to 5. Some sites are considered unsuitable for certain uses because the costs of reclamation could be excessive. Unsuitable sites include organic deposits and places where the bedrock is at
or near the surface.
Capability classifications do not indicate best use, nor can they be used to determine expected income. They merely indicate that the physical characteristics of one
soil or landscape provide a better or poorer site for a specific use than another.
The limitations are also given.
Recreation
The usefulness of soil survey data in mapping capability for recreation is somewhat difficult to assess. Although recreation capability is not closely related to soils,
there are instances where soil factors exert a strong influence on recreation capability. Examples of cases where soils are a limiting factor are: severe boulder conditions in the surface soil, stony till on shorelands, impermeable hardpan layers or
other natural drainage restrictions, surface erosion hazards and susceptibility to
flooding.
The classification system suggested in this report is quite unlike the A.R.D.A.
system. Initially, and probably most important, this system is only concerned with
the soil and the influence of recreation upon it. Thus, the system endeavours to
point out the limitations of the soil to recreational uses, rather than the feature
attractions available to the user. The 5-class soil capability system used in this study
is not intended to replace the A.R.D.A. system. Its purpose is to provide added information which can be used to evaluate such things as trafficability, erosion potential, compaction and flooding hazards. Table 6 indicates the factors used in assessing
the soil capability for recreation. Table 9 indicates the capability of soils in Northumberland County for recreation.
The classification applies only to areas receiving intensive recreational use.
The subclasses only indicate limitations to what might be called “heavy traffic”
uses. These would include camping, baseball diamonds and other game fields,
heavily used hiking trials and other uses involving numerous people over a period
of time.
Waste Disposal
This soil capability classification for waste disposal has been devised to provide some basic guidelines as to suitability for the disposal of household waste,
mainly by septic tanks. In determining this classification a number of “soil and site”
factors have been taken into consideration:
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(i) Depth to Bedrock
Bedrock near the soil surface effectively limits the volume of soil available for
disposal purposes. Dense rock acts as an impermeable barrier resulting in soils
which become waterlogged and develop foul odors. At the other extreme, porous
or highly fissured bedrock permits the raw sewage to flow almost directly to groundwater, with the distinct possibility that shallow wells or bodies of water at lower
elevations will become contaminated.
(ii) Depth to Water Table
The water table is the elevation at which water will appear in a hole dug for
observing soil properties and drainage conditions. Most health authorities consider
that soils with a less than 5 foot depth to water table are wholly unsuitable as a
medium for waste disposal. Sewage effluent quickly saturates wet or poorly drained
soils and surface flows of sewage occur. This may lead directly to the contamination
of surface streams and watercourses.
(iii) Slope and Seepage
The pattern in which effluents are distributed is determined by soil slope. When
slopes are greater than 4 to 6 percent, the tile lines must be laid along the contours
to facilitate a uniform distribution of effluents. With slopes more than 5 percent,
considerable care is required in trenching, laying tiles and in making proper connections to prevent a concentration of effluent in the lower tile beds. Areas where
there is natural groundwater seepage and areas along the escarpment where flowing
springs may occur are unsuitable either for weeping tile beds or as sites for dumps.
(iv) Stoniness and Trees
The cost of septic system installation increases rapidly as the volume of soil
occupied by stones and boulders increases, especially stones larger than 4 inches
in diameter. Weeping tile beds and trees are totally incompatible on the same plot
of land. The tree roots will permeate and plug the drain pipes. Trees will also interfere with other means of waste disposal and must be removed in areas to be used
for sanitary landfill.
(v) Natural Soil Drainage
There are two general types of poor drainage conditions: soils that are poorly
drained most of the year, and soils subject to flooding for short periods of high
water table. As the natural drainage becomes progressively poorer, the degree of
waste treatment and renovation is also lowered. Adequate waste treatment requires
aerobic conditions where oxidation of the effluents can readily occur.
(vi) Soil Texture
Texture refers to the composition of the mineral portion of the soil in terms
of sand, silt, and clay, with the classes ranging from coarse gravelly material to
impermeable fine clays. In soils that are very permeable, the effluents are not filtered
and the materials are not retained long enough for total biodegradation. In impermeable soils, the effluents cannot penetrate the soil layers and remain at or near the
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TABLE 6
SOIL CAPABILITY FOR RECREATION
Soil and Site
Factors

Subclass

Landscape-slope

L

Capability Classes
2

variability

4

5

0-2%

0-2%

3

3-30%

3-30%

>30%

high

moderate

high-moderate

low

low

D r a i n a g e

W

good

moderate

rapid

poor

very poor

Fertility

F

high-medium

high-medium

low

high-low

high-low

A

loams
silt loams

sandy loams
silty clay loams
clay loams

loamy sands
gravels
fine sandy loams
clays

silts
very fine sands

all textures
of wet locations

Stoniness

P

classes 0, 1

classes 0, 1

class 2

class 3

class 4

Flooding interval

I

none

occasional
(>10 weeks)

frequent
(6-10 weeks)

very frequent
(3-5 weeks )

very frequent
(>2 weeks)

Depth to impermeable layer

Y

none

one or more
>3' deep

one or more
2-3' deep

one or more
1-2' deep

one or more
<1' deep

Depth to bedrock

R

>5'

>5'

> 5'

> 5'

< 5'

Erosion

E

none

none

none to slight

moderate

severe

TABLE 7
SOIL CAPABILITY FOR WASTE DISPOSAL
Soil and Site
Factors

Subclass
Symbols

Depth to bedrock

R

> 5'

> 5'

Depth to water table
Slope — percent

B

> 6'
0-2%

> 6'
3-5%

T

— pattern

1

2

Capability Classes
3

4

5

> 5'
4-6’

> 5'
3-4’

6-9%—D

6-9%—d

< 3'
> 9%

> 5'

Aa, Bb
P

classes 0, 1

classes 0, 1

class 2

class 3

class 4

good

moderate

imperfect

poor and rapid

very poor

Texture

W
A

loams
clay loams

fine sandy loams
sandy loams
clays

loamy sands
gravels
silt loams

very fine sands,
silts

Structure

D

strongly
granular or blocky;
porous;
water stable

moderately
strong granular
or blocky;
porous;
water stable

weakly
granular

structureless

structureless,
unstable

Depth to impermeable layers

Y

none

one or more
3' deep

one or more
2-3’ deep

one or more
1-2' deep

one or more
< 1' deep

Natural drainage

any texture with
high water table

surface. Soils of intermediate texture — including loams, most silt loams and clay
loams — are most suitable for sewage disposal beds. These present a relatively
large surface area (due to the clay content) for absorption sites, and retain the
effluents long enough to facilitate biodegradation. Serious problems result if impermeable layers occur as lenses or segregated layers in a soil which might otherwise
be acceptable. Particular attention should be paid to layers of very fine sands and
silts.
(vii) Soil Structure
Structure refers to the arrangement of sand, silt, and clay particles to form
natural aggregates or structural units. A good porous structure is usually associated
with organic matter in the surface layers, such as that found under grasses established for several years. A porous type of structure (it should be noted that sand
and gravel are structureless) permits water to flow and air to enter the soil to
enhance biological activity. Weeping tiles will frequently become clogged when a
poor soil structure impedes good drainage. In such cases the soil pores are filled
with solids from the effluent, or the soil structural units are disintegrated due to the
dispersing action of detergents.
The relationship between the above factors and the capability for waste disposal is outlined in Table 7. Table 9 indicates the capability for waste disposal for
all soils in the region.
Urbanization
The soil capability classification for urbanization provides an indication of
which soil characteristics are most likely to have an effect on both “in-soil” and
“on-soil” forms of construction. Such things as buildings, roads, pipelines and
landscaping are all affected by various features of the soil:
(i) Depth to Bedrock
The depth to bedrock is important in most types of construction. Areas with
little or no soil cover present considerable difficulties to the construction of belowground facilities, such as basements in house construction. In general, basements
cannot be built without considerable additional expense, and may be wet as a result of the lateral movement of water through the bedrock.
(ii) Depth to Water Table
Soils with a water table close to the surface are usually unsuitable for most
forms of below grade construction, unless a means can be devised to install drainage.
(iii) Slope
The degree and pattern of slope can affect the cost and difficulty of construction. Soils with steep slopes require cut-and-fill techniques or leveling for many
types of construction. The slope pattern is also important, with smooth slopes much
easier to manage than those which are complex or irregular.
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(iv) Stoniness
A limitation is caused when stones are present in large numbers. Soils in the
county vary greatly in this characteristic. The following classification system has
been devised to relate degree of stoniness to capability for urbanization.
Stoniness Class
0

Description

1

few stones

2

moderately stony. Sufficient stones to interfere with
trenching, digging, etc.
very stony. Sufficient stones to seriously interfere with
trenching, digging, etc.
exceedingly stony. Stones so numerous that they often
touch one another. Trenching, digging, etc. extremely
difficult. Serious problem of stone disposal.

3
4

stone-free

(v) Drainage
Soils which are saturated with water for most of the year (10 to 11 months)
are classified as poorly drained, while those saturated for up to 8 months are referred to as imperfectly drained. Such conditions will affect road construction,
building construction or any construction which is likely to be disturbed by conditions of high moisture.
(vi) Texture
Certain sizes of soil particles provide a better base for construction than others.
Particles which are silt size will erode easily; soils having a high silt content can slip
and slide unless carefully managed. Slopes for soils of this texture must never be
steep along roadsides, nor should the soil be exposed to water or wind for any
length of time. Gravelly soils often act as aquifers and contain lenses of quicksand
which can add considerably to the cost of building, if not identified and located.
Soils of an organic nature may subside, while clays will quickly form into clods if
disturbed when wet. The effect of texture on the quality of soil as a site for urbanization must be recognized, so limitations will not result in costly errors.
(vii) Structure
Although soil structure does not seriously affect most construction techniques,
it does influence the ease with which landscaping can be conducted. Soils such as
unstable clays and structureless sands do not provide a good medium for plant
growth, and require very careful handling.
(viii) Impermeable Layers
Impermeable layers in the soil interfere with soil moisture and root penetration. These have some influence on the landscaping of an area, and they may also
interfere with installation of drainage tile, pipelines or other underground facilities.
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TABLE 8
SOIL CAPABILITY FOR URBANIZATION
Soil and Site
Factors

Subclass
Symbols

1

Depth to bedrock

R

Depth to water table
Slope — percent

B
T
P

Aa, Bb, Cc
classes 0, 1

— pattern
Stoniness
Natural drainage
Texture

W
A

Structure

D

Impermeable layers

Y

> 20'

2

Capability Classes
3

4

5

8-20'

0-8'

0-8'

0-8'

> 20'

> 20'

8-20'

0-8'

0-8'

0—5

6-9%—Dd

10-15%—Ee

16-30%—Ff

>30%

classes 0, 1

class 2

class 3

class 4

good

moderate

imperfect

poor

very poor

loams
clay loams
sandy loams
strong, granular
blocky; porous;
water stable

fine sandy loams
clays

loamy sands
gravels
silt loams

silts
very fine sands

any texture
with high
water table

moderately strong
granular or blocky;
porous;
water stable

weak
granular or
blocky

structureless

structureless,
unstable

none

one or more
> 3' deep

one or more
2-3’ deep

one or more
1-2’ deep

one or more
< 1' deep

TABLE 9
SOIL CAPABILITY FOR AGRICULTURE, RECREATION, WASTE DISPOSAL
AND URBANIZATION
Soil Series
and Phase
Bamford
Berrien
Bondhead 0-5% slopes
Bondhead 6-9%
Bondhead 10-15%
Bookton 0-5%
Bookton 6-9%
Brighton
Brook
Burnbrae
Codrington
Colborne
Cramahe 0-5%
Cramahe 69%
Cramahe 10-15%
Dummer 0-5%
Dummer 6-9%
Dummer 10-15%
Dummer 16-30%
Dummer-shallow phase
Dundonald 0-5%
Dundonald 6-9%
Dundonald 10-15%
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TABLE 9 (Continued)
Soil Series
and Phase
Edenvale
Elmbrook
Emily
Farmington
Foxboro
Gilford
Granby
Guerin
Lyons
Marsh
Matson
Mill
Muck
Murray
Newcastle 0-5%
Newcastle 6-9%
Norham 0-5%
Norham 6-9%
Norham 10-15%
Otonabee 0-5%
Otonabee 6-9%
Otonabee 10-15%
Otonabee 16-30%
Otonabee-shallow
Percy
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TABLE 9 (Continued)
Soil Series
and Phase
Petherwick
Pontypool 0-5%
Pontypool 6-9%
Pontypool 10-15%
Pontypool 16-30%
Sidney
Schomberg 0-5%
Schomberg 6-9%
Schomberg 10-15%
Simcoe
Smithfield
Stockdale
Tecumseth
Tioga
Tioga-shallow
Trent
Wauseon
Wooler 0-5%
Wooler 6-9%
Wooler 10-15%
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TAXONOMIC CLASSIFICATION, PROFILE DESCRIPTIONS AND
ANALYTICAL DATA
In this section, all the soil series mapped in Northumberland County are
classified according to the System of Soil Classification for Canada.6 For each series, a profile from the type location that best embodies the central concept for that
series has been classified, analyzed, and described.
Terminology used in the detailed soil horizon descriptions, is also from the
System of Soil Classification for Canada.6 The horizon characteristics described are
color, mottling, texture, structure, consistence, roots and pores, carbonates, stones
and pebbles, reaction. horizon boundaries and thickness range.

Ap

Ae
Analytical Methods
Tables of physical and chemical data but without descriptive information, are
given for some soil series profiles.
Particle size analyses by pipette method for sand, silt, and clay, and pH determinations, by pH meter. were done on the horizons of all soil series. Determinations
of gravel percent by weight, organic matter. total carbonates, free iron, and free
aluminum were done on the horizons of selected soil series.
Particle size analyses of all horizons were done by the pipette method of Kilmer and Mullins 11 after destruction of organic matter by hydrogen peroxide and
dispersion by calgon. The size fractions determined were clay, less than .002 mm;
silt, .002-.05 mm; sand, .05-2 mm. The values reported are the percent by weight
of sand, silt, and clay of the <2 mm size fraction only. The >2 mm gravel fraction is reported in percent by weight of the whole soil fraction. Particle size analyses
of the horizons selected for engineering determinations were done on the basis of
hydrometer and sieve analyses outlined in the American Society of Testing Materials Manual.’
Soil pH determinations were done using the sticky point method and a pH
meter.
Organic matter was determined by the potassium dichromate method described
by Peech et al.17
Ammonium oxalate extractable iron and aluminum were extracted by a procedure outlined by Schwertmann.10 The sodium-dithionite extractable iron was extracted using a procedure of Mehra and Jackson.13 The determinations of iron and
aluminum were made with a Techtron AA-3 atomic absorption spectrophotometer
after the procedure of Raad et al.18

Bfhl

Bfh2

Btg
Ckg

Alliston Series
Parent Material: Medium sand
Classification: Order — Podzolic
Great Group — Podzol (Humo-Ferric Podzol)*
*The nomenclature in brackets is more recent. It is given in The System of Soil Classification
for Canada, Canada Department of Agriculture, 1970.
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Ah

Horizon

Depth
Inches

Ap

0-1

Very dark grayish brown (10YR3/2m) sandy loam;
weak, medium granular; very friable; plentiful, fine and
medium roots; clear, smooth boundary; 5 to 7 inches
thick; mildly alkaline.

Ae

1-4

Dark brown (10YR3/3m) loamy sand; few fine faint
yellowish brown (10YR5/6m) mottles; weak, medium
granular; friable; plentiful, fine roots; clear, smooth
boundary; 1 to 3 inches thick; medium acid.

Bfhl

9-15

Yellowish brown (10YR5/4m) loamy sand; few coarse,
prominent, yellowish brown (10YR5/8m) mottles;
weak, medium granular; loose; few, fine roots; gradual,
wavy boundary; 4 to 9 inches thick; medium acid.

Bfh2

15-22

Light yellowish brown (10YR6/4m) loamy sand; many
coarse, distinct, yellowish brown (10YR5/6m) mottles; single-grain; loose; diffuse, wavy boundary; 5 to
9 inches thick; slightly acid.

Btg

22-25

Brown (10YR5/3m) sandy loam: weak, coarse granular; neutral.

Ckg

25+

Light gray (10YR7/2m) loamy sand; medium, distinct,
yellowish brown (10YR5/8m) mottles; single-grain;
loose; very strongly calcareous; moderately alkaline.

Description
Subgroup — Gleyed Bisequa Podzol (Gleyed Bisequa
Humo-Ferric Podzol)
Family — Coarse, mixed, alkaline, moderately to very
strongly calcareous; climate 4H-K

Bamford Series
Soil Materials: Medium and fine sand over gravel
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Gleyed Brunisolic Gray Brown Podzolic
(Gleyed Brunisolic Gray Brown Luvisol)
Family — medium or coarse over coarse skeletal
mixed, alkaline; climate 4K
Ah

0-6

Very dark grayish brown (10YR3/2m) sandy loam;
weak, fine granular; friable; gradual, smooth boundary;
plentiful, fine and very fine roots; 4 to 7 inches thick;
neutral.
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Aeg

Depth
Inches
6-15

Btg

15-18

Yellowish brown (10YR5/4m) sandy clay loam; many
coarse, prominent, yellowish brown (10YR5/8m) mottles; moderate, medium, subangular blocky; friable; few
fine roots; gravel, increasing in proportion with depth;
clear, irregular boundary; 2 to 8 inches thick; moderately calcareous; mildly alkaline.

IICkg

18+

Gray (10YR6/1m) gravelly loamy sand; many coarse,
faint, yellowish brown (10YR5/4m) mottles; singlegrain; loose; extremely calcareous; moderately alkaline.

Horizon

Description
Pale brown (10YR6/3m) sandy loam; common, medium, faint yellowish brown (10YR5/6m) mottles;
weak, fine and medium granular; plentiful fine roots;
clear wavy boundary; 5 to 9 inches thick; neutral.

Berrien Series
Parent Material:
Sandy loam over silty clay or silty clay loam till
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol )
Subgroup — Gleyed Brunisolic Gray Brown Podzolic
(Gleyed Brunisolic Gray Brown Luvisol)
Family — coarse over moderately fine or fine, mixed,
moderately to very strongly calcareous; climate 4K
Ap

0-7

Very dark yellowish brown (10YR3/4m) fine sandy
loam; weak, medium granular; very friable; abundant.
very fine and fine roots; gradual, smooth boundary; 6
to 8 inches thick; neutral.

Aegl

7-9

Yellowish brown (10YR5/6m) loamy sand; few, fine,
faint, yellowish brown (10YRS/5m) mottles; singlegrain; loose; plentiful, fine roots; clear, smooth boundary; 1 to 3 inches thick; mildly alkaline.

Aegj2

9-13

Pale brown (10YR6/3m) sandy loam; few, medium,
prominent, yellowish brown (10YR5/6m) mottles, becoming common in abundance at the base of the horizon; single-grain; loose; few, fine roots; abrupt, smooth
boundary; 3 to 5 inches thick; mildly alkaline.

IIBtgj

13-19

Dark brown (7.5YR7/2m) clay; common, fine, distinct, yellowish brown (10YR6/4m) mottles in ped
interiors: strong, fine subangular blocky; firm; small
amount of weathered gravel along upper boundary;
clear wavy boundary; mildly alkaline.
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Horizon
IICk

Depth
Inches
19+

Description
Pale brown (10YR6/3m) clay; common, medium, distinct, brownish yellow (10YR5/4m) mottles; compound moderate, coarse, subangular blocky and strong,
coarse and medium angular blocky; firm; some angular
gravel, and a few cobbles in stoneline along upper
boundary; strongly calcareous; moderately alkaline.
Bondhead Series

Parent Material: Loam and sandy loam till
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Orthic Gray Brown Podzolic (Orthic
Gray Brown Luvisol)
Family — medium, mixed, alkaline, moderately to very
strongly calcareous; climate 4H-K
Ap

0-5

Dark brown (10YR3/3m) sandy loam; weak, fine and
medium granular; friable; plentiful, fine roots; abrupt,
smooth boundary; 4 to 6 inches thick; weakly calcareous; mildly alkaline.

Ae

5-10

Brown (10YR4.5/3m) sandy loam; weak, fine and
medium platy; friable; few, fine roots; small amount of
fine gravel, usually near base of horizon; abrupt, wavy,
broken boundary, with some deep tongues extending
into the underlying horizon; 0 to 12 inches thick;
neutral.

Bt

10-14

Dark reddish gray (5YR4/2m) clay loam; moderate,
medium subangular blocky and platy; firm; some
strongly weathered dolomite gravel; clear, wavy boundary; 2 to 6 inches thick; mildly alkaline.

Ck

14+

Horizon
Ap
Ae
Bt
Ck

Depth
Inches
0-5
5-10
10-14
14+

Light brownish Fray (10YR6/2m) sandy loam; weak,
coarse platy; friable; abundant, angular gravel; some
cobbles, mostly concentrated in stoneline along top of
horizon; strongly calcareous; moderately alkaline.
Organic
Free Fe
Sand
Silt
Clay
Matter
Oxalate
%
%
extract
%
%
pH
6.5
12.90
1.54
41.7
16.8
51.5
1.07
6.2
1.73
51.0
35.3
13.7
1.56
7.4
0.85
30.5
29.2
40.3
0.41
8.2
0.20
51.6
45.3
3.1
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Horizon

Depth
Inches

Description
Bookton Series
Parent Material: Sandy loam over silty clay and silty clay loam till
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisoi)
Subgroup — Brunisolic Gray Brown Podzolic
(Brunisolic Gray Brown Luvisol)
Family — coarse over moderately fine or fine, mixed,
moderately to very strongly calcareous; climate 4K

Ap

0-8

Dark brown (10YR3/3m) sandy loam; weak, medium
granular; very friable; abundant, fine and very fine
roots; smooth, gradual boundary; 7 to 9 inches thick;
neutral.

Ael

8-13

Dark yellowish brown (10YR4/4m) sandy loam; single-grain; loose; plentiful, fine roots; small amount of
fine gravel; clear, wavy boundary; 5 to 6 inches thick;
neutral.

Ae2

13-15

Brown (10YR5/3m) sandy loam; single grain; loose;
few, fine roots; small amount of fine gravel; abrupt,
wavy boundary; 1 to 4 inches thick; neutral.

IIBt

15-20

Dark brown (10YR4/3m) ped exteriors; dark brown
(10YR4/3Srn) ped interiors; clay loam; compound
weak, coarse subangular blocky and moderate; fine
blocky and platy; friable; small amount of gravel,
mainly concentrated near upper boundary; clear, wavy
boundary; 3 to 7 inches thick; weakly calcareous; mildly
alkaline.

IICk

20+

Brown (10YR4.5/3m) clay loam; few, fine, faint, dark
yellowish brown (10YR4/3.5m) mottles in ped interiors; compound moderate, coarse subangular blocky
and strong, fine blocky and platy; firm; some gravel,
mainly present in stoneline along
upper boundary; mod_
erately calcareous; moderately alkaline.
Brighton Series

Parent Material: Outwash gravelly sandy loam
Classification: Order — Brunisolic
Great Group — Brown Forest (Melanie Brunisol)
Subgroup — Orthic Brown Forest (Orthic Melanie
Brunisol)

Horizon

Depth
Inches

Ah

0-6

Dark yellowish brown (10YR3/4m) sandy loam; single-grain; loose; few fine roots; some fine gravel; clear,
smooth boundary; 6 to 8 inches thick; neutral.

Bml

6-15

Brown (7.5YR4/3m) loamy sand; single grain; loose;
some fine and medium gravel; abrupt, wavy boundary,
with some shallow tongues extending into the underlying
horizon; neutral.

Bm2

15-22

Light yellowish brown (10YR6/3m) loamy sand; single-grain; loose; weakly calcareous; mildly alkaline.

Bm3

22-24

Brown (7.5YR4/4m) loamy sand; single-grain; loose;
clear, wavy boundary, 1 to 3 inches thick; moderately
calcareous; mildly alkaline.

Ck

24+

Light gray (10YR7/2) loamy sand; single-grain; loose,
extremely calcareous; moderately alkaline.

Horizon
Ah
Bml
Bm2
Bm3
Ck

Depth
Inches
0-6
6-15
15-22
22-24
24+

Description
Family — coarse, mixed, moderately to very strongly
calcareous; climate 3H-K

Sand
%
83.9
88.8
93.6
94.8
95.5

Silt
%
6.9
5.1
6.1
3.0
1.0

Clay
%
9.2
6.1
0.3
2.2
3.5

pH
6.3
6.5
6.5
7.1
8.0

Organic
Matter
%
6.42
1.27
0.44
0.37
0.10

Free Fe
Oxalate
extract
0.45
0.38
0.23
0.21
0.06

Brook Series
Parent Material: Thin soil material over limestone
Classification: Order — Gleysolic
Great Group — Humic Gleysol
Subgroup — Lithic Orthic Humic Gleysol
Family — medium to moderately coarse, mixed,
alkaline, moderately to very strongly calcareous;
climate 4H-K, shallow.

Bmgl

0-6

Very dark brown (10YR2/2m) loam; moderate, fine
granular; friable; abundant, very fine roots, and partly
decomposed plant remains; clear smooth boundary; 6
to 7 inches thick; mildly alkaline.

6-8

Grayish brown (10YR5/2m) loam; many, medium,
distinct, dark yellowish brown (10YR4/4m) mottles;
moderate, medium subangular blocky; firm; abundant,
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Horizon

Bmg2

R

Depth
Inches

8-12

12+

Description
very fine roots; common, fine pores; abrupt, broken
boundary; 0 to 3 inches thick; mildly alkaline.
Light brownish gray (10YR6/2m) sandy loam; many,
coarse, prominent, dark yellowish brown (10YR4/4m)
mottles; single-grain; loose; plentiful, fine roots; common, fine pores; abrupt, smooth boundary; 3 to 4
inches thick; neutral.
Limestone.
Bumbrae Series

Parent Material: Loam till and broken limestone over limestone bedrock
at 1 to 2 feet.
Classification: Order — Brunisolic
Great Group — Brown Forest (Melanie Brunisol)
Subgroup — Orthic Brown Forest (Lithic Orthic
Melanie Brunisol)
Family — medium over medium-skeletal, mixed;
calcareous; climate 4H, shallow.
Ap

0-7

Very dark grayish brown (10YR3/2m) loam; moderate, medium granular; friable; plentiful very fine
roots; a few flaggy limestone fragments; clear boundary; 4 to 8 inches thick; moderately calcareous; mildly
alkaline.

Bm1

7-11

Dark brown (7.5YR4/4m) loam; moderate, medium
granular; friable; many flaggy limestone fragments;
clear boundary; 3 to 6 inches thick; moderately calcareous; mildly alkaline.

Bm2

11-16

Brown (10YR5/3m) loam; moderate medium granular; friable; extremely flaggy and stony; abrupt boundary; 3 to 9 inches thick; very strongly calcareous; moderately alkaline.

R

16+

Limestone.
Codrington Series

Parent Material: Lacustrine silt loam
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
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Horizon

Depth
Inches

Description
Subgroup — Gleyed Brunisolic Gray Brown Podzolic
(Gleyed Brunisolic Gray Brown Luvisol)
Family — medium, mixed, acid to neutral; climate 4H.

Ah

0-5

Very dark grayish brown (10YR3/2m) silt loam; moderate fine and medium granular; friable; abundant, fine
roots; clear, smooth boundary, 4 to 7 inches thick;
slightly acid.

Aegl

5-13

Brown (10YR5/3m) silt loam, common, medium, faint
yellowish brown (10YR5/4m) mottles; weak, fine
platy and medium granular; very friable; plentiful fine
roots; clear smooth boundary; 6 to 12 inches thick;
medium acid.

Aeg2

13-25

Light yellowish brown (10YR6/4m) silt loam; many
coarse, prominent yellowish brown (10YR5/6m) mottles; weak medium platy; friable; common, fine and
medium pores; clear, wavy boundary; 10 to 18 inches
thick; medium acid.

Btg

25-32

Yellowish brown (10YR5/4m) silt loam; many, coarse,
faint, yellowish brown (10YR5/8m) mottles; weak
medium subangular blocky; friable; few, fine roots;
some fine sand lenses; clear, wavy boundary; 6 to 11
inches thick; slightly acid.

Cg

32+

Light brownish gray (10YR6/2m) silt loam; many,
coarse prominent, yellowish brown (10YR5/6m) mottles; weak, fine platy; very friable; some fine sand layers:
neutral.
Colborne Series

Parent Material: Medium and fine sand
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Brunisolic Gray Brown Podzolic
(Brunisolic Gray Brown Luvisol)
Family — Coarse over coarse-skeletal, mixed,
moderately to very strongly calcareous; climate
4H-K
0-8

Very dark grayish brown (10YR3/2m) sandy loam;
weak, medium granular; very friable; plentiful, fine and
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Horizon

Depth
Inches

Description
medium roots; clear, smooth boundary; 7 to 9 inches
thick; neutral.

Ae1

8-14

Brown (9YR4/4m) loamy sand in upper part of horizon, grading to yellowish brown (10YR5/4m) loamy
sand in lower part of horizon; single-grain structure;
loose; few, fine roots; small amount of gravel; gradual,
smooth boundary; 5 to 7 inches thick; neutral.

Ae2

14-19

Brown (10YR5/3m) loamy sand; amorphous to weak,
coarse platy; loose to friable; small amount of gravelly
fragments; clear, wavy boundary; 3 to 7 inches thick;
neutral.

Bt

19-26

Dark reddish brown (5YR3/4m) sandy loam; weak,
coarse platy; friable; some gravel; abrupt, wavy and
irregular boundary, with some moderately deep tongues extending into the underlying horizon; 4 to 18
inches thick; weakly calcarcous; mildly alkaline.

IICk

26-32

Light brownish gray (10YR6/2m) gravelly sand; single-grain; loose, many cobbles; extremely calcareous;
moderately alkaline.

Cramahe Series
Parent Material: Coarse gravel
Classification: Order — Brunisolic
Great Group — Brown Forest (Melanie Brunisol)
Subgroup — Orthic Brown Forest (Orthic Melanie
Brunisol)
Family — Coarse-skeletal, mixed, alkaline; climate
4H-K
Ah

0-3

Grayish brown (10YR6/2m) gravelly sandy loam;
weak fine and medium granular; very friable; many fine
roots; clear, smooth boundary; 3 to 6 inches thick;
moderately calcareous; mildly alkaline.

Bm

3-16

Dark grayish brown (10YR5/2m) gravelly sandy loam;
weak medium granular; very friable; many cobbles;
abrupt, wavy boundary; 3 to 15 inches thick; strongly
calcareous, mildly alkaline.

Ck

16+

Light gray (10YR7/2m) very gravelly loamy sand;
single-grain; loose; many cobbles and a few stones;
extremely calcareous; moderately alkaline.

Depth
Inches

Description
Dummer Series
Parent Material: Stony loam and sandy loam till
Classification: Order — Brunisolic
Great Group — Brown Forest (Mclanic Brunisol)
Subgroup — Orthic Brown Forest (Orthic Melanie
Brunisol)
Family — medium over coarse-skeletal, mixed,
moderately to very strongly calcareous; climate 3H-K
Ah

0-4

Very dark grayish brown (10YR3/2m) loam; weak,
fine and medium granular; friable; plentiful, fine roots;
a small amount of fine gravel; clear, smooth boundary;
4 to 5 inches thick; weakly calcareous; mildly alkaline.

Bm1

4-8

Yellowish brown (10YR5/4m) loam; weak, fine platy;
very friable; few, fine roots; some gravel; abrupt, wavy
boundary; 2 to 5 inches thick; weakly calcareous;
mildly alkaline.

Bm2

8-14

Brown (7.5YR5/4m) loam; compound, weak, coarse
platy and moderate, medium platy and subangular
blocky; firm; plentiful gravel, some cobbles; abrupt,
wavy boundary, with some moderately deep tongues
extending into the underlying horizon; 4 to 9 inches
thick; moderately calcareous; mildly alkaline.

Ck

14+

Light gray (10YR7/1m) gravelly loam; weak coarse
granular; friable; cobbles, and many rounded stones
and boulders; extremely calcareous; moderately alkaline.

Dundonald Series
Parent Material: Medium sand over loam or sandy loam till
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Brunisolic Gray Brown Podzolic
(Brunisolic Gray Brown Luvisol)
Family — coarse, or moderately coarse over medium
or moderately coarse mixed, moderately to very
strongly calcareous; climate 4H-K
0-7

Very dark grayish brown (10YR3/2m) sandy loam;
weak, fine granular; very friable; plentiful, fine roots;
clear, smooth boundary; 6 to 7 inches thick; weakly
calcareous; slightly acid.
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Horizon
Ae1

Depth
Inches
7-10

Ae2

10-16

Pale brown (10YR6/3m) loamy sand; single-grain;
weak, very few, very fine roots; clear, wavy boundary;
2 to 8 inches thick; medium acid.

Bt

22-26

Dark brown (7.5YR5/4m) sandy loam; weak, moderate, fine and medium subangular blocky; firm; a few
gravel pebbles; abrupt, wavy boundary, extending in
moderately deep tongues into the underlying horizon;
2 to 12 inches thick; neutral.

IICk

26+

Horizon
Ap
Ae1
Ae2
Bt
IICk

Depth
Inches
0-7
7-10
10-16
22-26
26+

Description
Dark yellowish brown (10YR4/4m) loamy sand; single-grain; loose; few, fine roots and pores; gradual,
broken boundary; 0 to 6 inches thick; medium acid.

Light brownish gray (10YR6/2m) gravelly sandy
loam; weak, fine and medium platy; friable; some gravel; a few cobbles and some larger gravel pebbles
from a stoneline at top of horizon; strongly calcareous;
moderately alkaline.
Free Fe
Organic
Oxalate
Matter
Silt
Clay
Sand
%
extract
%
%
%
pH
13.31
1.04
15.1
6.1
52.0
32.9
15.7
12.5
5.6
0.98
1.37
71.8
0.27
5.9
0.77
11.3
77.9
10.8
19.9
6.7
0.48
1.67
62.4
17.7
0.14
0.24
21.9
12.2
8.2
65.9
Edenvale Series

Parent Material: Medium sand and sandy loam till
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Gleyed Gray Brown Podzolic (Gleyed
Gray Brown Luvisol)
Family — coarse and moderately coarse over medium
or moderately coarse, mixed, neutral, moderately
to very strongly calcareous; climate 4H-K
Ap

0-6

Very dark grayish brown (10YR3/2m) sandy loam;
weak, fine and medium granular; friable; plentiful, fine
and very fine roots; gradual, smooth boundary; 5 to 7
inches thick; neutral.
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Horizon
Aegj

Btg

IICk

Depth
Inches
6-9

9-19

19+

Description
Pale brown (10YR6/3m) loamy sand; common, medium, faint, yellowish brown (10YRW4m) mottles; few,
very fine roots; few, fine and medium pores; clear, wavy
boundary; 2 to 5 inches thick; neutral.
Brown (7.5YR5/2m) sandy loam; many, medium, distinct, dark yellowish brown (10YR4/4m) mottles;
weak, medium subangular blocky; friable; clear, smooth
boundary, varies from 10 to 11 inches thick; neutral.
Light grayish brown (10YR6/2m) gravelly sandy
loam; weak, coarse platy; friable; abundant, fine and
medium gravel; some cobbles, mainly concentrated in
a stoneline at the top of the horizon; moderately effervescent; mildly alkaline.
Elmbrook Series

Parent Material: Lacustrine clay
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Gleycd Orthic Gray Brown Podzolic
(Gleyed Orthic Gray Brown Luvisol)
Family — fine, mixed, acid to neutral; climate 4K
Ap

0-7

Very dark brown (10YR2/2m) clay; strong, fine and
medium subangular blocky; firm; plentiful, fine roots;
clear, smooth boundary; 5 to 9 inches thick; neutral.

Aeg

7-11

Dark grayish brown (10YR4/2m) clay; many coarse
dark yellowish brown (10YR4/4m) mottles; strong,
medium blocky; hard; clear, smooth boundary; 3 to 8
inches thick; neutral.

Btg

11-17

Dark brown (7.5YR3/2m) clay; common; medium,
faint dark yellowish brown (10YR4/4m) mottles;
strong, coarse blocky; hard; abrupt, smooth boundary;
4 to 7 inches thick; neutral.
Dark gray (10YR4/lm) clay; many medium, distinct,
yellowish brown (l0YR5/6m) mottles; strong, coarse
blocky; hard, strongly effervescent; strongly calcareous;
moderately alkaline.
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Horizon

Depth
Inches

Description
Emily Series

Parent Material: Calcareous loam till
Classification: Order — Brunisolic
Great Group — Brown Forest (Melanie Brunisol)
Subgroup — Gleyed Orthic Brown Forest (Gleyed
Orthic Melanie Brunisol)
Family — medium, mixed, neutral to mildly alkaline
moderately to extremely calcareous; climate 4H-K
Ah

0-5

Very dark brown (10YR2/2m) loam; moderate, medium granular; friable; abundant fine and very fine roots;
clear, smooth boundary; 4 to 7 inches thick; neutral.

Bmg1

5-9

Dark brown (7.5YR4/2m) loam; few fine faint yellowish brown (10YR5/6m) mottles; moderate, medium,
subangular blocky; friable; smooth, clear boundary; 2
to 7 inches thick; neutral.

Bmg2

9-14

Dark brown (7.5YR5/2m) loam; common, medium,
distinct yellowish brown (10YR5/8m) mottles; moderate, medium and coarse, subangular blocky; friable;
some gravel; moderately effervescent; moderately to
strongly calcareous; mildly alkaline.

Ckg

14+

Gray (10YRS/lm) loam; many, medium, distinct
strong brown (7.5YR5/6m) mottles; weak, fine, platy
and moderate, fine, subangular blocky; firm; some gravel and a few cobbles; extremely calcareous; moderately
alkaline.
Farmington Series

Parent Material: Thin soil materials over dolomitic limestone
Classification: Order — Brunisolic
Great Group — Brown Forest (Melanie Brunisol)
Subgroup — Orthic Brown Forest (Lithic Orthic
Melanie Brunsilo)
Family — medium or moderately fine, mixed; climate
3H-K, shallow.
Ah

0-5

Very dark grayish brown (10YR3/2m) loam; weak,
medium granular; very friable; plentiful, very fine roots;
smooth, clear boundary; 4 to 5 inches thick; weakly
calcareous; neutral.
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Horizon
AB

Depth
Inches
5-7

Bm

7-12

R

12+

Description
Dark yellowish brown (10YR4/4m) loam; weak, medium platy; very friable; few, very fine roots; smooth,
clear boundary; neutral
Very dark yellowish brown (10YR3/4m) loam; weak,
medium granular; very friable; few, very fine roots; a
few, channery, dolomitic limestone fragments near base
of horizon; abrupt, smooth boundary; mildly alkaline.
Dolomitic limestone.
Foxboro Series

Order — Gleysolic
Parent Material: Lacustrine fine sand and fine sandy loam
Classification: Great Group — Humic Gleysol
Subgroup — Orthic Humic Gleysol
Family — moderately coarse, mixed, acid to neutral,
moderately to very strongly calcareous; climate 4H-K
Ah

0-7

Black (10YR2/lm) fine sandy loam; moderate, fine
granular structure; very friable; abundant, fine and very
fine roots; clear, wavy boundary; 6 to 8 inches thick;
weakly calcareous; neutral.

Aeg1

7-13

Dark grayish brown (2.5Y4/2m) fine loamy sand;
compound, weak, medium subangular blocky and weak,
fine platy; friable; plentiful, fine roots; common, fine
and medium pores; clear, wavy boundary; 5 to 7 inches
thick; weakly calcareous; neutral.

Aeg2

13-20

Light olive gray (5Y6/2m) fine loamy sand; many:
medium prominent, yellowish brown (10YR5/4m)
mottles; compound, weak, coarse subangular blocky
and moderate, medium subangular blocky; friable;
plentiful, fine roots; few, fine pores; gradual, smooth
boundary; 6 to 8 inches thick; neutral.

Bg

20-34

Ckg

34+

Light gray (5Y6/lm) fine loamy sand; many, medium,
prominent, yellowish brown (10YR5/8m) mottles;
weak, coarse and medium subangular blocky; friable;
few, fine roots; clear, wavy boundary; 13 to 15 inches
thick; moderately calcareous; neutral.
Gray (5Y5.5/lm) fine loamy sand, with sandy layers
present at depth; many, medium, prominent, yellowish
brown (10YR5/6m) mottles; single grain; loose;
strongly calcareous; moderately alkaline.
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Horizon

Depth
Inches

Description
Gilford Series

Parent Material: Loam over gravel
Classification: Order — Gleysolic
Great Group — Humic Gleysol
Subgroup — Orthic Humic Gleysol
Family — medium over coarse-skeletal, mixed, acid to
neutral, moderately to very strongly calcareous,
climate 4H-K
Ap

0-10

Dark brown (10YR3/3m) loam; weak, fine granular,
and fine subangular blocky; friable; very few fine roots;
gradual, wavy boundary; 6 to 11 inches thick; moderately effervescent; neutral.

Bg

10-20

Light olive brown (2.5Y5/4m) loam; few, fine, prominent, brownish yellow (10YR6/8m) mottles; weak,
medium platy; very friable; small amount of fine gravel; some cobbles; smooth, clear boundary; 1 to 5
inches thick; very weakly effervescent; mildly alkaline.

IICkg

20+

Light brownish gray (10YR6/2m) gravelly sand; single grain; loose; numerous cobbles, many present as
stoneline along top of horizon; strongly effervescent;
moderately alkaline.
Granby Series

Parent Material: Outwash and shallow lacustrine medium and coarse
sand
Classification: Order — Gleysolic
Great Group — Humic Gleysol
Subgroup — Orthic Humic Gleysol (Fera Humic
Gleysol)
Family — moderately coarse, mixed, alkaline,
moderately to very strongly calcareous; climate
4H-K
Ah

0-6

Very dark grayish brown (10YR3/2m) sandy loam;
weak, medium granular; very friable; abundant, very
fine roots; clear, smooth boundary; 5 to 7 inches thick;
weakly calcareous; mildly alkaline.

Bfg

6-12

Light yellowish brown (10YR6/4m) loamy sand;
many, medium prominent, yellowish brown (10YRS/
8m) mottles; single-grain; loose; few, very fine roots;
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Horizon

Depth
Inches

Ckg

12-15

Pale brown (10YR6/3m) sand, many, medium, faint,
light yellowish brown (10YR5.5/4m) mottles; singlegrain; loose; gradual, wavy boundary; 2 to 4 inches
thick; moderately calcareous; moderately alkaline.

Ck

15+

Light brownish gray (10YR6/2m) sand; single-grain;
loose, moderately calcareous; moderately alkaline.

Horizon
Ah
Bgf
Ckg
Ck

Depth
Inches
0-6
6-12
12-15
15+

Description
abrupt wavy boundary; 5 to 8 inches thick; moderately
calcareous; mildly alkaline.

Sand
%
64.4
86.8
91.1
92.8

Silt
%
23.2
6.0
4.8
4.1

Clay
%
12.4
7.2
4.1
3.1

pH
7.6
7.5
8.1
8.4

Organic
Matter
%
15.60
2.76
0.51
0.24

Free Fe
Oxalate
extract
1.23
0.72
1.00
0.27

Guerin Series
Parent Material: Loam and sandy loam till.
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Glcyed Brunisolic, Gray Brown Podzolic
(Gleyed Brunisolic Gray Brown Luvisol)
Family — medium or moderately coarse, mixed,
moderately to very strongly calcareous; climate
4H-K
0-9

Very dark grayish brown (10YR3/2m) loam; weak,
fine granular; friable; plentiful, fine and very fine roots;
clear smooth boundary; 8 to 10 inches thick; mildly
alkaline.

Aeg1

9-14

Brown (10YR5/3m) loam; few, fine, prominent, yellowish brown (10YR4/4m) mottles; weak, medium 2
platy; friable to firm; few, very fine roots and pores; a
little gravel; clear wavy boundary, 4 to 6 inches thick;
neutral.

Aeg2

14-16

Light brownish gray (10YR6/2m) loam; few, fine,
prominent yellowish brown (10YR5/6m) mottles;
weak medium platy; friable; few cobbles; clear, wavy
boundary; 0 to 4 inches thick; neutral.

Ah
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Depth
Inches
14-19

19-26

Description
Grayish brown (10YR5/2m) ped exteriors; dark brown
(10YR4/3m) ped interiors with common, medium, distinct, dark yellowish brown (10YR4/4m) mottles;
loam; compound, weak, coarse subangular blocky and
moderate, medium angular and subangular blocky;
firm; some fine to coarse gravel; clear, wavy boundary;
2 to 8 inches thick; mildly alkaline.
Gray (10YR6/1m) gravelly loam; many coarse, prominent, yellowish brown (10YR5/8m) mottles; weak,
coarse subangular blocky; firm; abundant gravel;
strongly effervescent; moderately alkaline.
Lyons Series

Parent Material: Recent alluvial loam and silt loam.
Classification: Order — Gleysolic
Great Group — Humic Gleysol
Subgroup — Orthic Humic Gleysol
Family — medium, mixed, acid to neutral; climate
4H-K
Ap

0-9

Very dark grayish brown (10YR3/2m) loam; moderate, fine and medium granular, and medium subangular
blocky; friable; abundant, fine roots; few cobbles;
smooth, gradual boundary; 8 to 10 inches thick; neutral.

Bmg1

9-15

Dark gray (5Y4/1m) loam; moderate, medium subangular blocky; friable; few, fine and very fine roots
and pores; clear, smooth boundary; 5 to 7 inches thick;
neutral.

Bmg2

15-20

Gray (5Y5/1m) loam; common, medium, prominent,
olive (5Y5/4m), and dark yellowish brown (10YR4/
4m) mottles; moderate, medium, subangular blocky;
firm; very few, very fine roots and pores; a few gravel
pebbles; clear, wavy boundary; mildly alkaline.

Ckg

20+

Gray (10YR6/lm) gravelly loam; compound, moderate, coarse subangular blocky and strong, fine subangular blocky; very firm; some cobbles; moderately
alkaline.
Matson Series

Parent Material: Silt loam.
Classification: Order — Podzolic (Luvisolic)
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Horizon

Depth
Inches

Description
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Gleyed Bruniqolic Gray Brown Podzolic
(Gleyed Brunisolic Gray Brown Luvisol)
Family — medium, mixed, moderately to strongly
calcareous; climate 4H-K

Ah

0-4

Very dark gray (10YR3/1m) silt loam; moderate, fine
granular; friable; plentiful fine and medium roots; gradual, smooth boundary; 3 to 5 inches thick; neutral.

Aegj1

4-6

Dark yellowish brown (10YR4/4m) silt loam; few,
fine, faint, yellowish brown (10YR5/4m) mottles;
weak, fine and medium granular; very friable; plentiful
fine roots; common pores; clear, wavy boundary; 1 to
4 inches thick; neutral.

Aegj2

6-13

Brown (10YR4/3m) silt loam; common, fine faint,
yellowish brown (10YR5/4m) mottles; weak, fine
platy and medium granular; friable; few, fine roots; few
pores; 4 to 9 inches thick; neutral.

Btgj

13-21

Brown (10YR4/3m) silty clay loam; ped interiors have
many fine, prominent, yellowish brown (10YR5/6m)
mottles; compound, weak, coarse prismatic and strong,
coarse and medium subangular blocky; very firm; gradual, wavy boundary; 6 to 10 inches thick; neutral.

Ckg

21+

Light brownish gray (10YR6/2m) silt loam; ped interiors have common fine prominent yellowish brown
(10YR5/6m) mottles; weak, medium platy; firm; moderately effervescent; moderately alkaline.

Ah

Mill Series
Parent Material: Medium sand over loam or sandy loam till
Classification: Order — Gleysolic
Great Group — Humic Gleysol
Subgroup — Orthic Humic Gleysol
Family — coarse over medium, mixed, neutral to
moderately alkaline, moderately to very strongly
calcareous; climate 4K
0-7
Black (10YR2/1m) sandy loam; moderate, fine and
medium granular structure; very friable; abundant fine
and very fine roots; clear, smooth boundary; 6 to 10
inches thick; neutral.
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Horizon
Bg1

Depth
Inches
7-12

Bg2

12-23

Grayish brown (10YRS/2m) loamy sand; many,
coarse, distinct, reddish yellow (7.5YR6/6m) mottles;
single-grain; loose; few fine roots; smooth wavy boundary; 8 to 14 inches thick; weakly calcareous; mildly
alkaline.

IICkg

23+

Gray (10YR6/lm) gravelly sandy loam; many, medium, prominent reddish yellow (7.5YR6/8m) mottles;
moderate medium prismatic and medium subangular
blocky; firm consistency; some cobbles; gravel concentrated in stoneline along top of horizon; strongly effervescent, very strongly calcarcous; moderately alkaline.

Description
Dark grayish brown (10YR4/2m) loamy sand; few
prominent yellowish brown (10YR5/4m) mottles; single-grain; loose; abundant, fine roots; clear, smooth
boundary; 3 to 5 inches thick; neutral.

Murray Series
Parent Material: Lacustrine silt loam
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Brunisolic Gray Brown Podzolic
(Brunisolic Gray Brown Luvisol)
Family — medium, mixed, acid to neutral; climate
3H-K
Ap

0-4

Ae1

4-9

Ae2

9-20

Ae3

20-26

Very dark grayish brown (10YR3/2m) silt loam; moderate, medium granular; friable; plentiful, fine and medium roots; clear, smooth boundary; 3 to 5 inches thick;
neutral.
Dark yellowish brown (10YR4/4m) silt loam; moderate medium, granular; friable; fine roots; very few
pores; gradual, smooth boundary; 4 to 7 inches thick;
slightly acid.
Yellowish brown (10YR5/4m) silt loam; moderate fine
platy; friable; few, fine roots; diffuse, wavy boundary;
2 to 12 inches thick; slightly acid.
Pale brown (10YR6/3m) silt loam; weak fine platy
firm; very few fine roots; abrupt, wavy boundary with
some deep tongues into underlying horizon; 3 to 9
inches thick; medium acid.

Horizon
Btj

Ck

Depth
Inches
26-32

32+

Description
Dark brown (7.5YR4/2m) silt loam; compound, weak,
fine platy and coarse subangular blocky; mostly firm,
friable in places; abrupt, wavy boundary; 4 to 8 inches
thick; neutral.
Very pale brown (10YR7/3m) silt loam with lenses
of fine sands; single-grain; weak fine and medium platy;
noncalcareous; neutral.
Newcastle Series

Parent Material: Lacustrine silt loam
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Brunisolic Gray Brown Podzolic
(Brunisolic Gray Brown Luvisol)
Family — medium, mixed, moderately to strongly
calcarcous; climate 4H-K
Ap

0-6

Dark brown (7.5YR3/2m) silt loam; moderate, medium granular; friable; abundant fine and very fine roots;
clear, smooth boundary; 4 to 7 inches thick; neutral.

Ae1

6-9

Brown (7.5YR4/2m) silt loam; moderate fine platy
and medium granular; friable; abundant fine and very
fine roots; clear, smooth boundary; 1 to 4 inches thick;
neutral.

Ae2

9-18

Pale brown (10YR6/3m) silt loam; weak fine platy;
friable; plentiful fine roots; few fine pores; smooth wavy
boundary; 6 to 12 inches thick; neutral.

Bt

18-28

Dark brown (7.5YR4/4m) silty clay loam; moderate
medium subangular blocky; firm; few fine roots and
pores; clear, wavy boundary; 5 to 11 inches thick;
neutral.

Ck

28+

Light brownish gray (10YR6/3m) silt loam; compound, weak, medium platy and moderate, medium subangular blocky; firm; strongly effervescent; strongly
calcareous; moderately alkaline.
Norham Series

Parent Material: Silt loam
Classification: Order Podzolic (Luvisolic)
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Horizon

Depth
Inches

Ah

0-6

Dark gray (5Y4/1m) silt loam; moderate medium
granular and some fine granular; friable; abundant fine
and very fine roots; slightly acid.

Ae1

6-8

Olive gray (5Y5/2m) silt loam; moderate medium subangular blocky; friable; abundant fine and very fine
roots; clear, smooth boundary; medium acid.

Ae2

8-13

Light olive gray (5Y6/2m) silt loam; medium subangular blocky; friable; abundant fine roots and pores; clear,
wavy boundary; 4 to 8 inches thick; strongly acid.

BA

13-20

Light olive brown (2.5Y5/4m) silty clay loam; strong,
coarse subangular blocky and weakly vesicular; hard;
abundant fine pores; few fine roots; clear, wavy boundary; 6 to 10 inches thick; strongly acid.

Bt

20-27

Olive brown (2.5Y4/4m) silty clay loam; moderate,
coarse blocky and medium blocky; hard; few fine roots;
clear, wavy boundary; 6 to 12 inches thick; slightly acid.

C

27-58

Grayish brown (2.5Y5/2m) silt loam; some silty clay
loam lenses and layers; strong, medium blocky; hard;
gradual, smooth boundary; 24 to 36 inches thick;
neutral.

Ckj

58+

Light brownish gray (10YR6/2m) silt loam; some silty
clay loam lenses and layers; strong medium blocky;
hard; weakly effervescent; weakly calcareous; mildly
alkaline.

Description
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Brunisolic Gray Brown Podzolic
(Brunisolic Gray Brown Luvisol)
Family — medium, mixed acid to neutral, weakly
calcareous; climate 4H-K

Otonabee Series
Parent Material: Loam till
Classification: Order — Brunisolic
Great Group — Brown Forest (Melanic Brunisol)
Subgroup — Degraded Brown Forest (Degraded
Melanic Brunisol)
Family — medium, mixed, alkaline; climate 3H-K
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Horizon
Ah

Depth
Inches
0-6

Aej

6-8

Pale brown (10YR6/3m) loam; compound, weak fine
platy and moderate medium granular; friable; few cobbles; abrupt, broken boundary; 0 to 3 inches thick;
neutral.

Btj

8-16

Brown (10YR5/3m) loam; weak medium blocky;
firm; many gravel stones; some cobbles; abrupt wavy
boundary with some tongues extending into horizon below; 4 to 8 inches thick; weakly calcareous; mildly
alkaline.

Ck

16+

Description
Dark brown (10YR3/3m) loam; moderate, medium
and fine granular; friable; some gravel and cobbles;
clear, smooth boundary; 4 to 8 inches thick; neutral.

Light brownish gray (10YR6/2m) gravelly loam; moderate coarse subangular blocky and weak medium
prismatic; hard to very hard; extremely calcareous;
moderately alkaline.
Percy Series

Parent Material: Lacustrine fine sand
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Brunisolic Gray Brown Podzolic
(Brunisolic Gray Brown Luvisol)
Family — moderately coarse, mixed, weakly to very
strongly calcareous; climate 4H-K
Ah

0-5

Dark reddish brown (5YR2/2m) fine sandy loam;
weak, medium granular; very friable; plentiful, fine
roots; clear, smooth boundary; 4 to 8 inches thick;
neutral.

Ae1

5-14

Yellowish red (5YR5/6m) fine loamy sand; single,
grain; loose; few, fine roots and pores; gradual, wavy
boundary; 5 to 8 inches thick; slightly acid.

Ae2

14-22

Yellowish red (5YR5/8m) fine loamy sand; very weak,
medium subangular blocky; very friable; very few fine
roots; clear, wavy boundary, with some deep tongues
into the underlying horizon; 6 to 20 inches thick;
medium acid.
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Horizon
Bt

Ck

Depth
Inches
22-25

25+

Description
Dark brown (5YR3.5/4m) fine sandy loam; moderate,
medium subangular blocky; friable; abrupt, wavy
boundary, with deep tongues into the underlying horizon; 3 to 8 inches thick; neutral.
Gray (10YR6/1m) fine sand; single-grain: loose; very
strongly calcareous; mildly alkaline.
Petherwick Series

Parent Material: Lacustrine silt loam
Classification: Order — Gleysolic
Great Group — Humic Gleysol
Subgroup — Orthic Humic Gleysol
Family — medium, mixed, acid to neutral; climate
3H-K
Ah

0-7

Black (10YR2/1m) silt loam; moderate, fine granular
structure; very friable; abundant, fine and very fine
roots; clear, wavy boundary; 6 to 8 inches thick; slightly
acid.

Aeg1

7-13

Dark grayish brown (2.5Y4/2m) silt loam; compound,
weak, medium subangular blocky and weak, fine platy;
friable; plentiful, fine roots; common, fine and medium
pores; clear, wavy boundary; 5 to 7 inches thick;
slightly acid.

Aeg2

13-20

Light olive gray (5Y6/2m) silt loam; many, medium,
prominent, yellowish brown (10YR5/4m) mottles;
compound, weak, coarse subangular blocky and moderate, medium subangular blocky; friable; plentiful, fine
roots; few, fine pores; gradual, smooth boundary; 6 to
8 inches thick; slightly acid.

Bg

20-34

Light gray (10YR6/1m) silt loam; many, medium,
prominent, yellowish brown (10YR5/8m) mottles;
weak, coarse and medium subangular blocky; friable;
few, fine roots; clear, wavy boundary; 13 to 15 inches
thick; slightly acid.

Ckg

34+

Light brownish gray (10YR6/2m) silt loam; many,
medium, prominent, yellowish brown (10YR5/6m)
mottles; compound, weak, coarse platy and moderate,
medium subangular blocky; friable; neutral.
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Horizon

Depth
Inches

Description
Pontypool Series

Parent Material: Coarse gravel and medium sand
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Bisequa Gray Brown Podzolic
(Bisequa Gray Brown Luvisol)
Family — coarse, mixed, acid to neutral; climate 3, 4K
Ah

0-2

Very dark grayish brown (10YR3/2m) loamy sand;
weak, fine granular; very friable; plentiful fine and very
fine roots; clear, smooth boundary; 0 to 2 inches thick;
medium acid.

Ae

2-4

Light gray (5YR7/1m) sand; single grain; loose; plentiful fine and very fine roots; abrupt, smooth boundary;
0 to 4 inches thick; strongly acid.

Bfh

4-11

Reddish brown (5YR4/4m) sand; single-grain; loose;
some fine and very fine roots; clear, wavy boundary;
4 to 10 inches thick; medium acid.

Bm

11-23

Light reddish brown (5YR6/3m) sand; single-grain;
loose; abrupt, wavy boundary, with deep tongues extending into horizon below; 3 to 26 inches thick; medium acid.

Btj

23-25

Dark brown (10YR4/3m) sandy loam:, weak, medium
subangular blocky; friable; abrupt, wavy boundary with
deep tongues extending into horizon below; 1 to 3
inches thick; neutral.

Ck

25+

Gray (10YR6/lm) medium sand; single-grain; loose;
some layers of coarse and fine sand or gravel; pockets
of sandy loam till; a few stones and cobbles; strongly
calcareous; moderately alkaline.
Schomberg Series

Parent Material: Lacustrinc silt loam and clay
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Orthic Gray Brown Podzolic (Orthic Gray
Brown Luvisol)
Family — moderately fine and fine, mixed, moderately
to very strongly calcareous; climate 3H-K
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Horizon
Ap

Depth
Inches
0-5

Description
Very dark grayish brown (10YR3/2m) silt loam; fine
granular; friable; plentiful, fine and very fine roots;
clear, smooth boundary; 4 to 6 inches thick; weakly
calcareous; mildly alkaline.

Ae

5-8

Grayish brown (10YR5/2m) silt loam; compound,
weak, medium subangular blocky and weak, medium
platy; friable; few, fine roots and pores; some fine
gravel; abrupt, irregular boundary, with narrow tongues
extending into underlying horizon; 2 to 10 inches thick;
neutral.

Bt

8-17

Dark brown (10YR3/3m) silty clay loam; compound,
weak, medium subangular blocky and moderate, medium angular blocky and medium platy; firm; abrupt,
wavy boundary with shallow tongues extending into
underlying horizon; 6 to 12 inches thick; neutral.

Ck

17+

Brown (10YR5/3m) silty clay loam; moderate, medium, angular blocky and medium platy; firm; varved silt
loam and clay; strongly calcareous; moderately alkaline.
Sidney Series

Parent Material: Lacustrine clay
Classification: Order — Gleysolic
Great Group — Humic Gleysol
Subgroup — Orthic Humic Gleysol
Family — fine, acid to neutral, moderately calcareous;
climate 3, 4K
Ap

0-8

Very dark gray (10YR3/lm) clay; strong, medium and
coarse blocky; hard; plentiful, very fine roots; clear,
smooth boundary; 6 to 10 inches thick; neutral.

Bg1

8-13

Dark grayish brown (10YR4/2m) clay;
prominent strong brown (7.5YR5/8m)
sive structure; very hard; few very fine
smooth boundary; 4 to 8 inches thick;

13-20

few, medium,
mottles; masroots; gradual,
neutral.

Grayish brown (10YR5/2m) clay; common, medium
prominent yellowish brown (10YR5/6m) mottles;
massive; very hard; gradual, smooth boundary; 8 to 12
inches thick; mildly alkaline.
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Horizon
Ck

Depth
Inches
20+

Description
Light brownish gray (10YR6/2m) clay; moderate,
coarse angular blocky; hard; moderately calcareous;
moderately alkaline.
Simcoe Series

Parent Material: Lacustrine silt loam clay
Classification: Order — Gleysolic
Great Group — Humic Gleysol
Subgroup — Orthic Humic Gleysol
Family — moderately fine and fine, mixed, moderately
to strongly calcareous; climate 3H-K and 4H-K
Ah

0-9

Very dark grayish brown (10YR3/2m) silty clay loam;
strong, fine and medium granular and subangular,
blocky; friable; plentiful, very fine roots; smooth gradual boundary; 7 to 10 inches thick; neutral.

Aeg

9-14

Pinkish gray (7.5YR5/2m) and gray (5Y5/1m) silty
clay loam; ped interiors have many fine, prominent,
yellowish brown (10YR5/6m) mottles; compound
moderate, coarse angular blocky and coarse granular;
firm; a few fine roots; very few pores: clear, wavy
boundary; 3 to 8 inches thick; neutral.

Bg

14-26

Grayish brown (10YR5/2m) silty clay loam; many
medium, prominent yellowish brown (10YR5/6m)
mottles compound, weak, coarse prismatic and strong,
coarse angular blocky; firm; very few fine roots; clear
smooth boundary; 5 to 14 inches thick; mildly alkaline.

26+

Pale brown (10YR6/3m) silt loam and clay; common,
medium, prominent brownish yellow (10YR6/6m)
mottles; varved, friable; moderately effervescent; moderately alkaline.

Smithfield Series
Parent Material: Lacustrine silt loam and clay.
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol )
Subgroup — Gleyed Orthic Gray Brown Podzolic
(Gleyed Orthic Gray Brown Luvisol)
Family — moderately fine and fine, mixed, moderately
to strongly calcareous; climate 3H-K
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Horizon
Ap

Depth
Inches
0-7

Description
Very dark brown (10YR2/2m) silt loam; moderate,
fine and medium granular; friable; plentiful, very fine
roots; smooth, gradual boundary; 6 to 8 inches thick;
neutral.

Aegj

7-10

Dark grayish brown (10YR4/2m) silt loam; few, fine,
distinct, yellowish brown (10YR5/4m) mottles; weak,
medium subangular blocky; friable; few, fine roots;
smooth, gradual boundary; 2 to 4 inches thick; neutral.

Btgj

10-19

Brown (10YR4/3m) silty clay loam; common, medium, faint, yellowish brown (10YR5/4m) mottles;
compound, weak, coarse subangular blocky and moderate, medium platy and fine subangular blocky; friable;
abrupt, smooth boundary; 3 to 9 inches thick; mildly
alkaline.

Ckg

19+

Pale brown (10YR6/3m) silt loam and clay; common,
medium, prominent, brownish yellow (10YR6/6m)
mottles; varved; friable; moderately effervescent; moderately alkaline.
Stockdale Series

Parent Material: Lacustrine fine sand and silt loam
Classification: Order — Gleysolic
Great Group — Humic Gleysol
Subgroup — Orthic Humic Gleysol
Family — moderately coarse and medium, mixed,
alkaline, weakly calcareous; climate 3H-K
Ah

0-9

Very dark grayish brown (10YR3/2m) silt loam; moderate fine and medium granular; friable; plentiful, very
fine roots; abrupt, wavy boundary; 7 to 10 inches thick;
neutral.

9-23,

Pinkish gray (7.5YR5/2m) and gray (SY5/1m) silt
loam; ped interiors have many fine, prominent yellowish brown (10YR5/6m) mottles; compound, moderate,
coarse angular blocky and medium and coarse platy;
friable; a few fine roots; very few pores; clear, wavy
boundary; 12 to 16 inches thick; slightly acid.

23-30

Grayish brown (10YR5/2m) silt loam; many fine,
prominent yellowish brown (10YR5/6m) mottles;
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Horizon

Cg

Depth
Inches

30+

Description
compound, weak, coarse prismatic and strong, coarse
platy and angular blocky; friable; very few fine roots;
clear, smooth boundary; 5 to 9 inches thick; neutral.
Mixed pinkish gray (7.5YR5/2m) and gray (5Y5/1m) silt loam and fine sand; ped faces have common,
fine, prominent, yellowish brown (10YR5/6m) mottles; ped interiors have many, fine, prominent, yellowish brown (10YR5/6m) mottles; compound, weak,
coarse prismatic and strong, medium platy; friable;
neutral.
Tecumseth Series

Parent Material: Medium sand
Classification: Order — Brunisolic
Great Group — Brown Forest (Melanic Brunisol)
Subgroup — Gleyed Orthic Brown Forest (Gleyed
Orthic Melanic Brunisol)
Family — coarse, mixed, neutral to very strongly
calcareous; climate 3K
Ah

0-6

Very dark brown (10YR2/2m) sandy loam; moderate,
medium granular; friable; abundant, very fine, and fine
roots; clear, smooth boundary; 4 to 7 inches thick;
slightly acid.

Bmgj1

6-16

Brownish yellow (10YR6/6m) sand; few, fine, distinct,
yellowish brown (10YR5/4m) mottles; single-grain;
loose; few, fine roots; few pores; gradual, smooth
boundary; 5 to 15 inches thick; neutral.

Bmgj2

16-21

Yellow (10YR7/6m) sand; ped interiors have common, fine, distinct, dark yellowish brown (10YR4/4m)
mottles; single-grain; loose, gradual, smooth boundary;
5 to 9 inches thick; neutral.

Bmgj3

21-27

Brownish yellow (10YR6/8m) sand; common, fine,
faint, yellowish brown (10YR5/4m) mottles on ped
interiors; abrupt, wavy boundary; 3 to 6 inches thick;
neutral.

Ckg

27+

Light gray (10YR7/2m) sand; medium, distinct
brownish yellow (10YR6/6m) mottles; single-grain;
loose; very strongly calcareous; moderately alkaline.

Horizon

Depth
Inches

Description

Horizon

Depth
Inches

Sand
%

Ah
Bmgjl
Bmgj2
Bmgj3
Ckg

0-6
6-16
16-21
2l-27
27+

78.6
93.1
93.2
90.1
91.8

Silt
%
13.5
0.8
0.7
3.4
1.0

Clay
%
7.9
6.1
6.1
7.5
7.2

pH
6.1
7.1
7.3
7.3
8.2

Organic
Matter
%

Free Fe
Oxalate
extract

6.11
1.27
0.64
0.43
0.14

0.59
0.73
0.76
0.84
0.84

Tioga Series
Parent Material: Medium sand
Classification: Order — Podzolic
Great Group — Podzol (Humo-Ferric Podzol)
Subgroup — Bisequa Podzol (Bisequa Humo-Ferric
Podzol)
Family — coarse, mixed, acid to neutral, moderately
calcareous; climate 3, 4H
Ap

0-2

Dark brown (7.5YR3/2m) sandy loam; weak, fine and
medium granular; very friable; plentiful fine and very
fine roots; abrupt, smooth boundary, 0 to 3 inches
thick; medium acid.

Ac

2-4

Gray (5YR6/1m) loamy sand; single-grain; loose;
plentiful fine roots; abrupt, smooth, broken boundary;
0 to 4 inches thick; strongly acid.

Bfh1

4-11

Reddish brown (5YR4/3m) loamy sand; single-grain;
loose; few fine roots; clear, wavy boundary; 4 to 10
inches thick; medium acid.

Bfh2

11-22

Reddish yellow (5YR6/6m) loamy sand; single-grain;
loose; abrupt, wavy boundary with deep tongues into
the underlying horizon; 8 to 18 inches thick; slightly
acid.

Bt

22-26

Dark brown (7.5YR4/4m) sandy loam; weak, fine and
medium subangular blocky; friable; abrupt, wavy
boundary with deep tongues into the underlying horizon; 2 to 5 inches thick; neutral.

Ck

26+

Gray (7.5YR6/1m) sand; single-grain; loose; strongly
effervescent; moderately alkaline.
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Horizon

Depth
Inches

Description
Trent Series

Ap

Parent Material: Lacustrine fine sand
Classification: Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Gleyed Orthic Gray Brown Podzolic
(Gleyed Orthic Gray Brown Luvisol)
Family — moderately coarse, mixed, moderately to
very strongly calcareous; climate 3, 4H
0-7
Very dark grayish brown (10YR3/2m) fine sandy
loam; weak, medium granular; very friable; plentiful,
fine roots; smooth, clear boundary; 6 to 8 inches thick;
neutral.

Aegj

7-12

Grayish brown (10YR5/2m) fine sandy loam; many,
medium, distinct, yellowish brown (10YR5/6m) mottles; weak, medium granular; friable; few, fine roots
and pores; smooth, clear boundary; 2 to 6 inches thick;
neutral.

Btgj

12-18

Dark yellowish brown (10YR4/4m) sandy clay loam;
few, medium, faint, yellowish brown (10YR5/4m)
mottles; compound, weak, medium subangular blocky
and moderate, fine subangular and angular blocky; friable; abrupt, wavy boundary; 4 to 9 inches thick;
neutral.

Ck

18+

Gray (10YR6/1m) fine sand; single-grain; loose; moderately effervescent; moderately alkaline.
Wauseon Series

Parent Material: Sandy loam over silty clay and silty clay loam till
Classification: Order — Gleysolic
Great Group — Humic Gleysol
Subgroup — Orthic Humic Gleysol
Family — coarse over fine and moderately fine, mixed,
alkaline, strongly calcareous; climate 4H-K
Ap

0-7

Very dark brown (10YR2/2m) sandy loam; weak,
medium granular; very friable; abundant, fine roots;
abrupt, smooth boundary; 6 to 8 inches thick; neutral.

Aeg

7-12

Gray (5Y5/1m) sandy loam; common, fine, prominent, yellowish brown (10YR5/6m) mottles; weak,
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Horizon

Depth
Inches

Description

fine granular; friable; plentiful, fine roots; few, fine
pores; gradual, smooth boundary; 4 to 6 inches thick;
neutral.

IICkg

12-16

Grayish brown (2.5Y5/2m) sandy loam; few, fine,
faint light olive brown (2.5Y5/4m) mottles; amorphous; friable to very weakly cemented; few, fine roots;
very few, fine pores; clear, smooth boundary; 3 to 5
inches thick; neutral.

16-19

Gray
inent,
grain;
thick;

19+

Gray (10YRS/1m) silty clay loam; common, medium,
prominent yellowish brown (10YR5/6m) mottles;
moderate fine and medium angular blocky; firm; some
gravel concentrated along top of horizon; moderately
alkaline.

(5Y4.5/1m) sandy loam; common, fine, promyellowish brown (10YR5/6m) mottles; singlevery friable; clear, wavy boundary; 2 to 5 inches
mildly alkaline.

Wooler Series
Parent Material: Lacustrine silt loam and fine sand
Classification:

Order — Podzolic (Luvisolic)
Great Group — Gray Brown Podzolic (Gray Brown
Luvisol)
Subgroup — Brunisolic Gray Brown Podzolic
(Brunisolic Gray Brown Luvisol)
Family — medium, mixed, acid to neutral; climate
3H-K

Ah

0-4

Very dark grayish brown (10YR3/2m) silt loam;
moderate, fine and medium angular; friable; plentiful,
fine and very fine roots; clear, smooth boundary; 4 to
6 inches thick; slightly acid.

Ae1

4-14

Dark yellowish brown (10YR4/4m) silt loam; weak,
fine granular structure; friable; plentiful fine roots; few
fine pores; clear, smooth boundary; 8 to 12 inches
thick; medium acid.

Ae2

14-27

Yellowish brown (10YR5/4m) silt loam; weak, fine
granular and weak, medium platy; friable; few fine
roots; few fine pores; clear, smooth boundary; 10 to 14
inches thick: medium acid.
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Horizon

Depth
Inches

Ae3

27-31

Light brownish gray (10YR6/2m) loam; very weak
fine granular; very friable; few fine pores; some thin,
sandy loam layers; abrupt, wavy boundary with some
tongues extending into the underlying horizon; 3 to 6
inches thick; medium acid.

Bt

31-37

Brown (10YR5/3m) silt loam; weak, fine and medium
subangular blocky; firm; clear, smooth boundary with
some tongues extending into the underlying horizon; 4
to 12 inches thick; neutral.

c

37+

Pale brown (10YR6/3m) silt loam layers alternating
with gray (10YR6/lm) fine sand layers; weak, fine
platy and single-grain; very friable; neutral.

Description
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GLOSSARY
— material deposited by rivers and streams, usually on riverbeds and floodplains.
Atterberg limits
— the moisture contents of a soil at which changes of state or
condition occur. Related terms include plastic limit, liquid
limit, plasticity index and plastic range (see this glossary).
— any solid rock exposed at the surface of the earth or overBedrock
lain by unconsolidated material.
Channery
— thin, flat fragments of limestone, sandstone or schist up to 3
inches in diameter.
Chert
— a compact, siliceous rock formed of microscopic grains of
quartz and opal.
— containing appreciable quantities of cobblestones, which are
Cobbly
rounded or partially rounded rock or mineral fragments between 3 and 10 inches in diameter.
— soil material that has moved downhill and accumulated on
Colluvium
lower slopes and/or at the bottom of the hill.
— slopes going in all directions, as in hummocky areas.
Complex slopes
Contour plowing — plowing that approximately follows the contour of the land.
— a mineral or rock composed of calcium magnesium carbonDolomite
ate — CaMg(CO 3 ) 2 .
— a streamlined hill or ridge of glacial materials, with long axis
Drumlin
paralleling direction of flow of former glacier.
— a ridgelike accumulation of glacial materials built along the
End moraine
margin of a glacier.
Esker
— a narrow ridge of gravelly or sandy materials, deposited by
a stream in association with glacial ice.
— nearly level land situated on either side of a channel which
Floodplain
is subject to overflow flooding.
Fluted topography — land surfaces having smooth, straight, parallel channels,
probably derived from glacial action.
— a unit of geologic mapping consisting of a large and persisFormation
tent stratum of some one kind of rock.
— carbonates of calcium and magnesium which occur uncomFree carbonates
bined with other elements. Their presence in soils is indicated
by effervescence on addition of 0.1 normal HCl.
Free iron and
— oxides and hydroxides of iron and aluminum that occur unaluminum
combined with other elements, generally of fine particle size
and frequently occurring as coatings on primary and secondary minerals.
— channel that carried water presumably derived from melting
Glacial spillway
glaciers.
— soil conditions brought about by gleyzation, a soil-forming
Gley conditions
process operative under poor drainage, that results in reducAlluvium
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tion of iron and other elements, and in gray colors and mottles.
— land surface having many low mounds or knolls.
Hummocky
— a hill of stratified materials deposited, usually as a steep alKame
luvial fan, against the edge of, an ice sheet by streams of
sediment-laden meltwater.
— bowl-shaped depression formed by the melting away of a
Kettle hole
stranded ice block from a glacier.
— level or slightly depressed land area once occupied by a lake,
Lacustrine plain
containing lake-deposited sediments.
a distinguishable, natural land feature such as a floodplain,
Landform
terrace, esker, etc.
— the water content, in percent, of the dry weight of the soil,
Liquid limit
at which a specific test procedure determines a change of
state of the soil from a plastic to a liquid condition.
— soil material that contains 7 to 27% clay, 28 to 50% silt,
Loam
and more than 52% sand.
— a deposit of windblown silt.
Loess
Made land
— areas filled with earth, or with earth and trash mixed, usually
by or under the control of man.
— water resulting from the melting of snow or glacier ice.
Meltwater
— refers, in this report, to the growing of oats and barley toMixed grain
gether, as a single crop.
— an accumulation of glacial materials built chiefly by the diMoraine
rect action of glacier ice.
— usually an exposure of bedrock; sometimes refers to expoOutcrop
sures of till formations, etc., on slopes.
— stratified materials deposited by meltwater streams beyond
Outwash
active glacier ice.
— usually refers to all unconsolidated materials (i.e. gravel,
Overburden
clay, etc.) that lie above bedrock.
— the unconsolidated, more or less chemically weathered minParent material
eral or organic matter from which the solum of soils has
developed. The C horizon may or may not consist of materials similar to those from which the A and B horizons
developed.
— a unit of soil structure such as prism, block or granule,
Ped
formed by natural processes.
Perched water table — water contained in porous soil materials overlying impervious materials, often far above the ordinary water table.
— capacity for transmitting a fluid (in soil, the fluid may be air
Permeability
or water).
— the property possessed by a soil that allows it to be dePlasticity
formed permanently without rupture. See also plasticity
range and plasticity index.
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Plasticity index
Plastic limit

Plastic range
Pleistocene
Pothole

Regolith

Scarp
Sediment

Soil

Soil amendment

Soil

Soil development
Soil horizon

Soil mottling
Soil pH

— the numerical difference between the plastic limit and the
liquid limit. See also plastic range.
— the water content, in percent, of the dry weight of the soil
that is considered as the lower limit of the plastic condition
of the soil. A standard test procedure is used to determine
this lower limit.
— the range of water content within which a soil is considered
to possess plasticity. See also plasticity index.
— the last two million years of time in the history of the earth.
— a hole generally deeper than wide, worn into solid rock at
falls and strong rapids by sand, gravel and stones being spun
around by the force of the current. In this report, it is also
used to describe circular depressions that occur in soil materials that may or may not be kettle holes.
— the layer or mantle of loose, noncohesive rock material, of
whatever origin, that nearly everywhere forms the surface of
the land and rests on bedrock. It includes rock waste, soil
and vegetative accumulations.
— an escarpment, cliff or steep slope along the margin of a
valley.
— solid material in suspension, being transported, or that has
been removed from its site of origin by air, water, gravity
or ice, and has been deposited on the earth’s surface either
above or below sea level.
— the unconsolidated mineral and organic material on the immediate surface of the earth that serves as a natural medium
for the growth of land plants. To many civil engineers, soil
refers to all material between the upper surface of the bedrock, and the ground surface.
— any substance added to soil that alters its properties and
makes it more suitable for plant production e.g. fertilizer,
lime, etc.
— a sequence of soils of about the same age, derived from similar parent materials and occurring under similar climatic
conditions, but having different characteristics due to variations in drainage and relief.
— the process of formation of the solum, and differentiation of
— unconsolidated parent materials into soil horizons.
— a layer of soil or soil material approximately parallel to the
land surface that differs from adjacent genetically related
layers in properties such as color, structure, etc.
— the irregular marking of soil horizons with spots of color,
usually due to impeded drainage.
— a numerical measure of the acidity or hydrogen activity of
114

Soil phase
Soil profile
Soil series
Soil structure
Soil texture

a soil. All pH values below 7.0 are acid and all above 7.0
are alkaline.
— a subdivision of a soil type, usually a variation in a property
or characteristic such as degree of slope, stoniness, etc.
— a vertical section of the soil through all its horizons, including C horizons.
— the basic unit of soil classification, consisting of soils that are
essentially alike in all major profile characteristics except the
texture of the surface.
— the combination or arrangement of primary soil particles
into secondary particles, units or peds.
— the relative proportions of the various soil separates in a soil
as described by the classes of soil texture shown in Figure
10. When the percentage gravel by volume is between 20
and 50%) the textural class name is modified by “gravelly”,
e.g. gravelly sandy loam. When the gravel percentage is between 50 and 90, the textural class name is modified by
“very gravelly”, e.g. very gravelly sandy loam.

Figure 10 — Graph showing the percentage of sand, silt, and clay in soil
textural classes of the U.S.D.A. system of soil classification
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Soil tongues
Soil type
Solum
Soundness
Summer fallow
Terrace
Till
Tilth

Topography
Translocation
Unconsolidated
materials
Varve

— wavy projections of A and/or B soil horizons into the underlying C horizons.
— a subdivision of a soil series and consisting of or describing
soils that are alike in all characteristics including the texture
of the A horizon, e.g. Huron loam, Huron clay loam.
— the upper horizons of a soil in which the parent material has
been modified and within which most plant roots are confined. It consists usually of A and B horizons.
— the soundness of a stone is its ability to resist the action of
weathering agents, particularly freezing and thawing, without disintegration.
— the tillage of uncropped land during the summer to control
weeds and store moisture in the soil for the growth of a
later crop.
— a level, usually narrow, plain bordering a river, lake, or the
sea. Rivers sometimes are bordered by terraces at different
levels.
— a sediment of diverse texture and structure deposited by direct glacier action; it is characteristically compact, poorly
sorted and unstratified.
— the physical condition of soil as related to its ease of tillage,
fitness as a seedbed, and its impedance to seedling emergence
and root penetration.
— the relief and contour of the land.
— refers to the movement, usually vertical, of elemental or fine
material in soils, such as clay or free iron.
— nonsolid materials like sand, that are easily broken up, in
contrast to bedrock, which is consolidated.
— sedimentary bed or lamination that is probably deposited
within one year’s time.
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