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GENERAL DESCRIPTION OF THE AREA

LOCATION AND EXTENT

The Agriculture Canada Benton Ridge Potato
Breeding Substation is located approximately
60 km due west of Fredericton on the south-
ern edge of the "potato belt". More specifically
it is located in western New Brunswick
between the Saint John River and the Canada
- United States border, 3 km east of the com-
munity of Benton, at latitude 46° 00' and
longitude 67° 35'. It encompasses an area of
approximately 256 ha (633 ac) of land located
on Benton Ridge. The property consists of

CONTOUR INTERVAL

5 METRES

SCALE t25000

four parcels or sections of land. The main
section is located between the Benton and
Lewin Roads, approximately 280m in length,
with 210m of frontage on each road. North of
the Benton Road is an 80m by 345m strip that
parallels the roadway. The last two blocks,
each 88m by 82m, are south of the Lewin
Road. Elevations range from a topographic
high of approximately 230m (755 ft) to a
low of 170m (560 ft). Topographic conditions
are shown in Fig. 1.

Figure l. Topography of the Benton Ridge Potato Breeding
Substation.



LAND USE

Land use (Fig. 2) presently consists of 106.2 ha
of cleared cultivated land, most used for
research plots; and 150.1 ha of forested land,
of which a large portion is reforested
farmland. Of the land designated as forest,
53.1 ha are either old fields with some minor
regeneration, or old fields grown over with
alders. These represent "more recently" aban-
doned lands. Where agricultural land aban-
donment has been for a longer period, more
established forests are present. These arc
usually in the form of intolerant hardwood -
softwood stands, or pure softwood stands.
Tolerant hardwoods usually indicate that the
site is virgin, and has never been cultivated.
With the exception of one mature stand in the
northwestern corner of the property, most of

SCALE t25000

the forested land is variable in age, including
immature to old components (New Brunswick
Department of Natural Resources and Energy,
19X6).

CLIMATE

The prevailing climate, described in Table
1, is essentially continental in nature. Easter-
ly movement of air masses from the interior of
the continent result in frequent weather
changes. Mean annual temperature (4.7°C)
ranges from a high of 18.9°C in July to a low
of -lO.5°C in January. Precipitation is usually
ample throughout the growing season, but
seasonal water deficits may occur for short
periods in July and August. Moisture is often
excessive in the spring and fall (Chapman and
Brown, 1966). Growing degree days (1694),

D AGRICULTURAL LAND
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WITH AlDERS

~ NTOLERANT HARDWOODS
Al\() SOFTWOODS
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Figure 2. Forested areas of the Benton Ridge Potato Breeding Substation.
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growing season (187 days), and frost free
period (105 days) are only marginally effected
by maritime conditions. Microclimatic vari-
ations occur as a result of site aspect and slope
steepness. Due to the elevated position on the
ridge, the area is less susceptible to frost than
surrounding low-lying areas.

Table 1. Selected climatic parameters (based
on data from the Canterbury and Woodstock
Weather Stations, Environment Canada,
1982a,b,c).

Maximum Monthly Temperature
Minimum Monthly Temperature
Average Yearly Temperature
Total Precipitation
Snow Fall
Growing Season (>50C)

Beginning
End
Duration

Growing Degree Days (>SoC)
Average Date (50% prob)

Last Frost in Spring
First Frost in Fall

Frost Free Period (>OoC)

18.90C July
-10.50C January
4.7oC
1044.2 nm
280.2 cm

April 21
October 25
187 days
1694

June 04
September 17
105 days

BEDROCK GEOLOGY

The Benton Ridge Potato Breeding Substa-
tion is underlain by vertically standing
Cambrian-Ordovician grey-green greywacke,
slale, argillite and siltstone (Anderson, 1954;
Venugopal, 1979). Varying degrees of weath-
ering of the bedrock surface were observed,
hut for the most part the layer of decomposed
bedrock was less than 30 cm thick. Extensive
areas of similar bedrock formations along with
sandstone, minor limestone and some inter-
bedded calcareous slate occur to the north. A
smaller occurrence of Carboniferous Mississip-
pian granite and granodiorite is also located
north of the substation. (Note: Off-site
bedrock types impact on soil parent
materials as described helow.)

SOIL PARENT MATERIALS

A<;with all soils, the soils of the Benton
Ridge Potato Breeding Substation are end
products of the interactions of climate, vege-
tation, organisms, and relief acting over time
on parent materials. As a result of the last
ice age, glacier deposited debris dominates
the area. Since the direction of the last ice
movement was south-southeast, composition
of ,the bedrock formations to the north of the
site are reflected in the soil parent materials of
the substation.

Morainal tills consist of a heterogeneous
mixture of particles of varied size and shape
that have been deposited by glaciers. The
majority of substation soils have developed on
stony, compact, relatively impermeable, hori-
zontally platy, fine-loamy basal tills (Lee,
1962). Basal tills consist of successive layers
plastered in place beneath the glacier as it
advances. These are also referred to as lodg-
ment tills. Thickness of the basal till material
on the Benton Ridge Substation is typical of
regional upland sites with sediments varying
from less than 30 cm to in excess of 1.5 m.
Lee (1962) reported a close correlation of
both colour and texture between the bedrock
and the overlying basal till on these sites. This
was corroborated during the survey.

As the glaciers retreated (melted), debris in
the overriding ice was allowed to drop into
place, and was subsequently followed by vari-
ous degrees of water-reworking. These
materials, called ablational tills, form a thin
surficial capping over most of the basal tills.
Where very thin, soil formation has incorpor-
ated many of these ablational materials into
the underlying basal materials, making separ-
ation of the two depositions impossible.
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METHOD OF SOIL MAPPING

The Benton Ridge Potato Breeding Substation
falls on the adjoining border of two regional
soil surveys -Soil Survey of the Woodstock Area
(Stobbe and Aalund, 1944) and Soil Survey of
Southwestern New Brunswick (Wick Iund and
Langmaid, 1953). The former survey is at a
scale of 1:63.360 while the latter is at 1:126,7-
20. On these maps, the soils of the substation
arc identified as consisting primarily of better
drained Carleton loams and C.aribou shaly
loams. with a small component of poorly
drained Canterbury shaly loams, Canterbury
being the equivalent of poorly drained C.arle-
ton soil material.

These data along with a brief reconnais-
sance of the site were used to establish a
tentative mapping legend. Additional
pretyping of the area was carried out by
interpreting I: 12,500 coloured aerial pho-
tographs.

Line maps reproduced at a scale of 1:5,000
were used in the field to record observa-
tion data. These maps were enlargements
of digital data from the Land Registration
and Information System 1:10,000 scale
orthophoto series.

A detailed soils inventory (I :5,0(0) of the
cleared portion of the main property was
conducted by Langmaid in 1973. Four soil
series were mapped - Carleton, Caribou,
Victoria and Canterbury. The C.anterbury soils
were separated into poorly and very poorly
drained categories. Shallow to bedrock phases
were also identified. Carleton soils were found
to dominate the site with only sporadic occur-
rences of the other soil series.

Field checking involved digging pits to
examine the soil profile. Investigations
were made to a depth of 100 cm or to the
bedrock contact. A lower frequency of
observations was made in the forested sec-
tions than in the cleared land. Map poly-
gon boundaries were drawn based on
ground truthed data and topographical
information provided by the base map.
Soil samples were collected of representa-
tive profiles at the conclusion of the field
mapping. Surface soil samples (Ap hor-
izons) were also taken of selected loca-
tions. The results of the analyses of these
samples arc listed in Appendix 1.
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SOIL MAP

The accompanying soil map, located in the
pocket at the end of the report, shows the
distribution and location of soil and landscape
conditions encountered. Those areas delin-
eated by boundaries on the soil map arc
called map units. They are relatively homo-
geneous units of uniform soil conditions.
Inclusions of unspecified soil or landscape
conditions may occur within delineated map

soil Association Phase
I I
I 1

Cr (s) gSiL

------------

units and occupy up to 20% of the polygon
land area. A symbol is assigned to each poly-
gon on the map. The symbol consists of the
soil association, soil phase (where present),
and surface texture in the numerator; over
the drainage, slope, stoniness (where pres-
ent), boulderiness (where present) and
rockiness (where present) in the denominator.
An example is provided below.

Surface Texture
1
1

- - - ----

2 e S2 B1 R1-----------------
I I 1 I 1
I 1 I I. I.

Drainage stope
I

Boulderlness RockIness

I
Stoniness

Map unit symbol information IS provided
below.

Only one soil association name was assigned
to a mapped polygon. Complcxing of other
map unit parameters was also kept to a mini-
mum but some complex slope and stoniness
classes arc recorded.

Soil Association - Four mineral soil associ-
ations arc differentiated on the soil map. In
this report, a soil association is defined as a
natural grouping of soils based on similarities
in parent materials. Soil associations may vary
in: phase - depth to bedrock, or degree of
erosion; surface texture; drainage; slope;
surface stoniness; surface boulderiness; and
rockiness.

Man-made units in the landscape arc

referred to as land types. Connotative names
have been used to indicate the kind of non-soil
material present.

The soil associations and land types mapped
on the Benton Ridge Potato Breeding Substa-
tion are described in Table 2.

Phase - Phases have been used where the
soil profile varies significantly from the cen-
tral or modal concept of the given soil. Four
phases are identified on the accompanying
maps:

e - eroded (Bf horizon not present)
s - shallow to bedrock (1O-55cm)
m - moderately shallow to bedrock

(55-100 em)
v - variable depth to bedrock (10-100 cm)
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Table 2. Soil associations and land types.

Soil Association
or Lmd Type

Map
Symbol

Soil or Non-Soil Material

Buildings

Caribou Ca

C-arlcton Cr

Dump

Monquart Mo

Victoria Vi

Offices, labs, equipment storage, garage and other facilities.

Friable to slightly firm (at 50 em), acidic to neutral, dark
yellowish to olive brown, silt loam over clay loam till and
resid ual material derived from weakly calcareous sla te, shale and
siltstone.

40 to 60 cm of friable silt loam to loam material over an acidic
to neutral, very dark brown, compact clay loam till derived from
non- to weakly calcareous slates and shales with a sandstone-
quartzite component.

Miscellaneous debris.

Friable to slightly firm (at 50 em), acidic, yellow to olive brown
loam till derived from sandstone and quartzite with some
argillite, slate and shale.

Friable 10slightly firm (at 50 cm), acidic, yellowish brown, loam
to clay loam, water-reworked till derived from slates, shales,
sandstones and quartzites.

Surface texture - This is the texture for the Ap
horizon in cultivated sites or an average tex-
ture of the upper 25 em in non-cultivated sites.
Six texture classes arc used:

coL
coSiL
gL
gSiL
L
SiL

- cobbly loam
- cobbly silt loam
- gravelly loam
- gravelly silt loam
- loam
- silt loam

Drainage - Soil drainage is defined in terms
of the actual moisture content in excess of
field moisture capacity and the extent of the
period during which such excess water is
present in the plant-root zone. Permeability,
level of ground water amI seepage arc factors.
Nine drainage class combinations arc mapped:

2 well drained
3 moderately well drained
4 dominated by well or moderately well

drained with significant imperfectly
drained

5 dominated by imperfectly drained with
significant well or moderately well
drained

6 imperfectly drained
7 dominated by imperfectly drained with

significant poorly drained
X dominated by poorly drained with

significant imperfectly drained
9 poorly drained

10 very poorly drained

Note: Dominant representsapproximately70%
occurrence and significant 30';(, occurrence.
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Class % Slope

b 0.5-2
c 2-5
d 5-9
e 9-15

Class Effect on % Surface Distance
cultivation occupied apart (m)

S2 some o. I-~ 10-2
interference

S3 serious ~-15 2-1
handicap

S4 prevents IS-50 I-D.I
cultivation

Class Effect on % Surface Distance
cultivation occupied apart (m)

131 slight 0.01-0.1 30-10
hindrance

Class Effect on % Surface Distance
cultivation occupied apart (m)

RI sligh t 2-10 75-25
interference

Slope - Landscape gradient is indicated by its
slope in terms of percent inclination. AIl of
the slopes mapped are considered to be com-
plex, with irregular surfaces. The foIlowing
classes are mapped:

Stoniness -Surface stones hinder and interfere
with cultivation. Classes of stoniness are
defined on the basis of the percentage of the
land surface occupied by stone fragments 25-60
cm in diameter. Since tiIl soils by their very
nature have some stones, slightly stony condi-
tions arc considered as inherent in all mapped
soils. Therefore. only classes exceeding S1 are
identified. Three classes are mapped:

Bouldcriness - Surface boulders, like stones,
hinder and interfere with cultivation. Classes
of boulderiness are defined on the basis of
the percentage of the land surface occupied

by stone fragments coarser than 60 cm in
diameter. Only one class is mapped:

Rockiness - Rockiness is an indication of the
interference caused to tillage by the presence
of bedrock exposures. Only one rockiness
class is present:

CORRELATION WITH PREVIOUSLY
MAPPED SOILS

Soil series names were included in the map-
ping units reported in the previously con-
ducted soil surveys that covered the Benton
Ridge Potato Breeding Substation (Stobbe and
Aalund, 1944; Wicklund and Langmaid, 1953;
Langmaid, 1973). A soil series is the equiv-
alent of a given drainage member of a soil
association used in this report. For example,
the Washburn soil series is the poorly to very
poorly drained member of the Caribou
association. The relationships between old
soil series names and new soil association
names are provided in Table 3.
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Soil Series
Association

Well Moderately Imperfect Poor to
Well Very poor

Caribou Caribou Caribou Carlingford Washhurn

Carleton Carleton Carleton Canterbury Canterbury, Washbwn

Monquart Monquart Monquart

Victoria Victoria Victoria McCluskey Cote

Table 3. Correlation of soil associations with estahlished soil series.
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GENERALIZED CHARACTERISTICS OF THE MAPPED
SOIL ASSOCIATIONS

Four mineral soil associations were identified.
These associations are essentially soil catenas
consisting of soils of about the same age,
derived from similar parent materials, but
having different characteristics due to variation
in relief and drainage. The mapped soil associ-
ations are described in detail on the following
pages.

CARffiOU ASSOCIATION

The Caribou Association occupies 8.6 ha (3
polygons) or approximately 3.4% of the sub-
station area. It is found on undulating slopes
of 0.5-5%.

The parent material is a combination of non-
compact ablational (or possibly lodgment) till
derived from the local slate bedrock, and resid-
ual material, originating from weathering of
the same bedrock type in situ. The soil is a
friable silt loam to loam which grades into a
heavy loam to clay loam subsoil. Flat and
subangular gravel-sized coarse fragments range
from 10 to 20%, usually increasing in abun-
dance with depth, being especially high if a
soil-bedrock interface is encountered. The
parent material is acidic to neutral in reaction
and dark yellowish to olive brown in colour.
Internal drainage is generally good, mainly
because of the non-compact nature of the
subsoil which aids in the rcmoval of free
water.

Two of the three polygons mapped as Caribou
are dominated by moderately well drained
conditions. The third polygon is a very poorly
drained depressional site which is subjected to
inflow of seepage water from surrounding
areas. Both moderately well drained sites are
moderately shallow to weathered slate
bedrock. The very poorly drained site is deeper

than 1m. All mapped Caribou soils are non- to
slightly stony, nonhouldery and nonrocky.

Moderately well drained Caribou soils are
usually classified as either Podzolic Gray
Luvisols or Brunisolic Gray Luvisols. They are
generally considered to be Class 2 in the
Canada Land Inventory (CLI) soil capability
classification for agriculture (Canada Land
Inventory, 1972). The very poorly drained site
is a Humic Luvic Gleysol. It is class 5W owing
to excessive wetness.

Caribou soils are very similar to soils of the
Carleton association in that both soil parent
materials have been derived from the same or
related lithological types. They differ in con-
sistence - Carleton is firm in the C horizon,
Caribou is not.

A summary of soil characteristics for a selected
Caribou association member is given in Table
4.

CARLETON ASSOCIATION

Carleton Association soils dominate the Bent-
on Ridge Potato Breeding Substation, occupy-
ing almost 95% of the area, with some 242 ha
mapped.

The parent material of this soil is considered
to be a lodgment till, with or without a surfic-
ial capping of ablation till, derived from non-
to weakly calcareous slates and shales, with a
sandstone-quartzite component. Surface tex-
tures are consistently silt loams to loams, and
50% of these are either gravelly «7.5 cm dia.)
or cobbly (7.5-25 cm dia.), having in excess of
15% coarse fragments. Subsoil coarse frag-
ment content usually ranges from 10 to 20%,
subangular gravels and cobbles. The upper 40

9



Table 4. Caribou association soil characteristics - cultivated, moderately well drained, moderately
shallow to bedrock.

Layer Honzon Depth I exture L70 % % O.>arse I'll Org. Bulk Sat. Water
(em) Class Sand Silt Clay Frag. (CaCI2) C Dens. Hydr. Holding

% (glem3) COndo Capac.
(em/h ) (em/em)

Plow' Ap 0-25 L-SiL 35 50 15 10 5.0 3.2 1.20 20.0 0.25

Solum Bf, Bm 25-55 L 35 47 18 10 5.1 0.8 1.35 15.0 0.20

Subsoil IIC. (BI) 55-80 L-CL 33 40 27 20 4.5 0.2 1.60 2.5 0.15

Bedrock R 80+

·Affected by management practices.

to 60 cm of the profile is usually friable,
readily permeable, and lighter in texture than
the subsoil, owing to the ablation till capping.
The subsoil is a very dark brown, firm, com-
pact, very slowly permeable clay loam to loam
with an acidic to neutral reaction.

Drainage varies from well to poorly drained,
with 40% dominated by well or moderately
well drained soils, 25% imperfectly drained,
and 35% poorly drained. Most of the well to
moderately well drained soils are presently
being used for plot land. The poorly drained
soils arc for the most part forested or aban-
doned farmland that is reforesting. Internal
permeability of Carleton soils is slow, leading
to seepage which accumulates in lowlying
areas. These seepage waters are often
enriched with bases. Because of this, poorly
drained Carleton soils in depressions and on
lower slope positions tend to be higher in pH,
with values greater than 5.5 (CaCI2), than the
well to imperfectly drained members of the
association, which are usually less than pH 5.0.

Carleton soils on the substation occur on
slopes ranging from 0.5% to 15%, with the
majority of the slopes being less than 9(;{"

As with most of the survey area, Carleton soils
are strongly impacted by depth to bedrock.
Over one third of the mapped Carleton soils
have less than 1m of soil over bedrock. They
arc mapped as either shallow "s", moderately
shallow Om",or variable "v" phases with 10-55
em, 55-100 em, and 10-100 cm of soil material,

respectively. Depth to bedrock is closely
related to site position and drainage. Most
veneers occupy well to moderately well drained
upper slope and crest positions. Although the
soil materials are thin, bedrock exposures are
not common. Only minor occurrences were
found and arc mapped as being slightly rocky
(Rl) with 2-10% of the land surface occupied
by bedrock exposures.

C.arleton soils arc typical of till soils, with
some degree of surface stoniness affecting
most units. Stone picking has removed most of
the surface stones from the cleared cultivated
lands. Some of the wooded areas are moder-
ately (S2) to very (S3) stony, with an exceeding
(S4) stony area located along the northern
boundary of the substation.

Well drained members of the Carleton associ-
ation arc rated as Class 3D in the CLI soil
capability classification for agriculture, whereas
poorly drained members are Class 5W. Other
variations in capability classification are
usually due to either shallowness to bedrock,
4R, excessive slope, 4T, or stoniness 4-5P.

Because of its wide range in drainage condi-
tions, soils of the Carleton A<;sociation
include: Orthic Humo-Ferric Podzols and
Podzolic Gray Luvisols on well to moderately
well drained virgin sites; these and Orthic
Dystric or Sombric Brunisols and Brunisolic
Gray Luvisols on well to moderately well
drained cultivated sites; gleyed phases of the
aforementioned on imperfectly drained sites;

10



Layer HOrizon Oept h t exlure (7(1 ',fll % Coarse
f,H

Org. t3ulk Sal. Waler
(em) Class Sand Sill Clay !'rag. CaCI2) C Dens. Hydr. Holding

% (glem3) Cond. Capac.
(em/h) (em/em)

Plow' Ap 0-23 SiL-L 32 50 18 10 4.6 3.3 1.20 20.0 0.25

Solum 13f,Bm 23-55 L 35 45 20 15 4.5 1.1 1.37 15.0 0.20

Subsoil lie, (HI) 55-100 CI. 31 40 29 15 4.7 0.2 1.79 0.06 0.11

·Affected by management prac\iees.

and Orthic or Humic Luvic Gleysols and
Orthic Gleysols or Orthic Humic Gleysols
under poorly to very poorly drained condi-
tions. Classification is dependent on: a) culli-
vation, which destroys diagnostic horizons
(Brunisolic); b) impeded drainage (Gleysolic);
and c) the degree of clay movement (Luviso-
lic).

C.arleton soils are differentiated from the other
soils mapped on the substation on the basis of
either texture, consistence or lithology. Mon-
quart subsoils are noncompact and have lower

clay content in the subsoil. Caribou soils have
developed on parent materials derived from
similar lithological rock types but they are
friable throughout and higher in weathered
shale and sills tone channers (flat fragments).
Victoria soils are heavily water-reworked on
the surface with an abundance of subrounded
cobbles and gravels.

A summary of soil characteristics for a selected
Carleton association member is given in Table
5.

Table 5. Carleton association soil characteristics - cultivated, moderately well drained.

MONQUART ASSOCIATION

The Monquart Association occupies one
polygon of l.X ha located in the forested
section along the southeastern boundary of the
substation property.

Monquart Association has formed in relatively
non-compact (ablational) till derived from
sandstone and quartzite with some slate and
shako The coarse fragment content of the
parent material ranges from 10 to 25'Yr.angular
cobbles and gravels. The soil consists of an
acidic, friable, permeable loam which grades
into a yellow to olive brown coloured loam to
sandy loam textured subsoil m3terial that is
slightly firm but still readily accessible to roots
and permeable to gravitational water move-
ment.

The one polygon mapped is of variable thick-
ness over bedrock and occupies a 9-15% slope.
It is well drained. The site is non- to slightly
stony, nonbouldery and nonrocky.

Well drained Monquart soils are classified as
Orthic Humo-Ferric Podzols and considered to
be Class 2 soils for agriculture where slope is
not a limitation. Duc to the 9-15% slope, the
substation site is Class 4T.

Monquart soils are differentiated from the
other soils mapped on the substation on the
basis of soil texture. Monquart soils are lighter
textured, usually having less than 20% clay in
their subsoils.

A summary of soil characteristics for a selected
Monquart association member is given in
Table 6.
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Table 6. Monquart association soil characteristics - forested, moderately well drained, moderately
shallow to bedr.ock.

Layer Honzon Depth 1exture % % (70 Coarse 01-1 Org. Bulk Sat. Water
(em) Class Sand Silt Clay Frag. CaCI2) C Dens. Hydr. Holding

% (g/em3) Cond. Capac.
(emlh) (em/em)

Solum Ae, Sf 0-50 L 43 40 17 12 4.5 1.0 1.15 15.0 0.20

Subsoil C 50-SO L-SL 52 30 18 18 4.5 0.2 1.55 3.0 0.15

Bedrock R 80+

VICfORIA ASSOCIATION

The Victoria Association occupies two poly-
gons totalling 2.6 ha. This amounts to only
slightly over 1% of the total land area of the
substation.

The Victoria Association has formed in what
is referred to as "water-reworked" till. They
vary from materials that closely resemble
glacioOuvial sediments to what appears to be
almost typical ground moraine or till. The soil
parent material is very similar in composition
to Carleton soil parent material. The major
difference is in coarse fragment content. Vic-
toria soils have 20-30% subangular and sub-
rounded gravels and cobbles. Surface texture is
either cobbly loam or gravelly loam. The
parent material is similar textured but higher
in clay content. Soil consistence is friable but
may become slightly firm below 50 cm. Colour
is yellowish brown throughout the profile.
Internal drainage is moderate and should not
restrict downward movement of excess mois-
ture.

One mapped polygon is moderately shallow to
bedrock. The other polygon has in excess of
1m of soil material. Both sites are considered
to be moderately well drained, with slopes in
the 2-9% range. They are non- to slightly sto-
ny, nonbouldery and nonrocky, but may be
very cobbly.

Although moderately well drained Victoria
soils are considered to be class 2 soils for
general field crops, potato production may be
hindered by surface gravels and cobbles. These
soils are classified as Orthic Humo-Ferric
Podzols.

Victoria soils are very similar to Carleton soils
but they have surficial mantles or cappings of
water-reworked materials which are high in
gravels and cobbles (20-30%) and they are
more friable in the subsoil.

A summary of soil characteristics for a selected
Victoria association member is given in Table
7.
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Layer Honzon Depth IexlUrc % Cfl, (kj Coarse
~H

Org. Bulk. Sal. Water
(cm) Class Sand Sill Clay Frag. DCl2) C Dens. Hydr. Holding

% (g!cm~) Condo Dpae.
(em/h ) (em/em)

Plow. Ap 0-25 L 47 ~7 16 25 4.8 3.5 1.20 20.0 0.21

Solum Bf, 13m 25-50 L 41 4~ 16 25 4.8 1.1 1.25 20.0 0.17

Suhsoil IIC 50-75 L-CL ~4 40 26 25 4.5 O.~ 1.60 2.00 0.10

Bcdrock. R 75+

·Affected by management practiccs.

Table 7. Victoria association soil characteristics - cultivated, moderately well drained, moderately
shallow to bedrock.



SOIL CHARACTERISTICS IMPACTING ON USE

The following landscape and soil properties
will have major impacts on the way in which
the soils of the substation can be used:

Slope - Slopes range from 0.5 to 15. As with
most soil properties, the relative significance
of differences in slope depends upon other
characteristics of the soil. Use and manage-
ment conditions that are impacted by slope
arc: the rate and amount of surface runoff;
erodibility of the soil; use of machinery; and
construction and maintenance of drainage and
irrigation systems. Because of the potential for
erosion, soils planted to row crops such as
potatoes should be restricted to slopes of less
than 3% (Hinds, 1989). However, given the
arrangement of plot land and grassed access
roads and buffer zones, it may be possible to
use some cleared lands with slopes of in excess
of 5%. Caution is required and special erosion
prevention management practices should be
implemented. Cross slope cultivation will help
to reduce surface water runoff, thus reducing
soil erosion and increasing infillration and
water retention. Ditching or diversions may be
required to intercept surface flow. Forested
lands with more than 5'1(,slope should not be
cleared for use as potato plot land.

Evidence of soil erosion was found on the
substation. Two polygons were mapped as
eroded on the basis of soil morpholo!,'Y. Both
polygons consisted of soils on d-slopes, ie. 5-
9% slope. The more serious of the two sites is
located in the long narrow field adjaccnt to
the eastern farm boundary. While some of the
eroded sediments may have been redeposited
down-slope within the field, a significant layer
of overwash material was observed in the
adjoining forest. The eroded soils consisl of an
Ap horizon over the compact subsoil. This
resulls in a severely reduced available rooting
zone.

Deplh lo bedrock - Topography of the Benton
Ridge Potato Breeding Subslation is "bedrock
controlled", meaning that the regolith or

overburden is too lhin to mask the configur-
ation of the underlying bedrock. However, few
sites arc so devoid of soil material that
bedrock is exposed at the surface. Depth of
soil material over bedrock ullimatcly deter-
mines the amount of soil material available for
use, be it for plant growth or for engineering
purposes. Soils that are mapped as shallow "s"
to bedrock with only 10-55 cm of material are
more prone to deficiencies in moisture holding
capacity and nutrient storage. Other veneer
soils that are either "m" moderately shallow
(55-100 cm) or "v" variable (10-100 cm) are
also potentially limiting to plant growth.
However, the shallow presence of bedrock will
probably have more of an impact on engin-
eering applications. Construction that
requires excavating or trenching for services,
utility lines, roads and building foundations
will be affected in terms of the amount and
ease of excavalion. Tile drainage installation
is not possible on extremely shallow soils and
is a major obstacle on soils with variable
thickness. In terms of permeability, the
bedrock (especially the upper more heavily
weathered zone) is probably no more restrict-
ive than the lodgment till .

D...inage - Soil drainage refers to the rapidity
and extent of the removal of water from the
soil in relation to additions. Surface runoff
and now through the soil to underground
spaces along with evaporation and transpira-
tion account for water loss. Additions to
individual sites are the resull of rainfall with
or without supplementary additions due to
overland now and/or subsurface seepage.
Prevailing soil and slope conditions promote
horizonlal walCr movcmcnl down slope as
subsurface flow. III drained conditions (im-
perfect and poor drainage) impact on land
use if not corrected through surface and
subsurface water controls. Proper drainage
promotes many conditions favourable to
plant growth. Heaving of perennial plants due
to expansion-contraction related to freezing
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and thawing of soil water is alleviated.
Removal of excess water tends to make warm-
ing of the soil easier and is essential in the
spring if the land is to warm up rapidly for
proper plant growth. Probably the most
important benefit of drainage is in regards
to aeration. Good aeration enhances root
growth and the availability of nutrients. By
lowering the water table, soil structure can
improve, increasing aeration and the available
rooting zone for plant growth to expand.

Cleared lands dominated by imperfect or poor
drainage should be improved before using as
plot land. This includes all units with drainage
designated as "6" or worse. Units of drainage
class 5 are imperfectly drained but tending
towards well to moderately well drained.
Improvement of these units mayor may not be
required.

Improved drainage may be achieved with
subsurface (tile) drainage or ditching, or a
combination of both. On sites with deeper
soil materials, subsurface drainage should aid
in removing unwanted water. However, on
veneer phases where bedrock is within 1m of
the soil surface, subsurface drain installation
may be impractical. Surface ditching to inter-
cept horizontal now (seepage) may be the
best alternative on these shallow to bedrock
sites.

Soil Structure - Soil structure refers to the
aggregation or grouping arrangement of the
primary soil particles. lt plays a rolc in such
soil characteristics as water movement, heat
transfer, aeration, bulk density, and porosity
(Brady, 1974), all of which arc important in
crop growth. Farm operations such as plowing,
cultivating, subsoiling, draining, liming and
manuring impose or foster structural changes.
The preservation and encouragement of a
granular type structure is probably among the
most important soil problems facing cultivated
land (Brady, 1974).

While some management practices promote
enhanced soil structure, many activities associ-
ated with intensive crop production are detri-

mental. An objective is to minimize these
effects. Cultivation tends to "degrade" some of
the virgin structure. This is to be expected.
Evidence of this occurs on the substation. A
very weakly compacted zone is present in the
lower half of some Ap horizons in plot lands
under potatoes. This appears to be temporary
and remedied with plowing and subsequent
crop rotations. Compressed structures and
increased bulk densities in the B horizon are
other indicators of structural changes which
could impact on proper plant growth. Imper-
fectly drained sites, which typically have a less
desired structure to begin with and are more
likely to be worked when too moist, have the
most noticeable structural problems. Occa-
sional subsoiling to a depth of 50-60 cm may
be considered, especially if no deep rooted
crop is included in the rotation.

Essentially, the light-weight equipment used in
plot research activities and the use of rotations
has maintained a fairly good soil structure.
Organic matter, which plays a dominant role
in soil structure formation and maintenance, is
in excess of 5% over most of the substation.
This is ideal for potato production (Hinds,
1989).

Naturally occurring dense compact subsoil is a
characteristic of the soil parent materials
found on the substation. They have formed
under natural geologic processes. Although
compact subsoils mechanically impede root
growth, their dominant impact is on the soil
moisture regime. They severely restrict drain-
age of excess water (Saini, 1980), which affects
drying in the spring and creates the potential
for being saturated after heavy rains and in the
fall. On sloping ground such as the substation,
the extremely slowly permeable nature of these
dense compact subsoils results in seepage.
Because the compact subsoil results in reduced
available water holding capacity, these soils
may suffer droughtiness during periods of low
rainfall in July and August.

Stonincss - Soil coarse fragments (gravels,
cobbles, etc.) are both beneficial and detrimen-
tal. Stones help to increase infiltration and
lower soil erosion. They also reduce the effects
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of compaction. On the other hand, large
stones damage field equipment and are com-
monly removed. Intermediate sized stones, or
cobbles, also create problems with tuber
growth and cause bruising during harvesting.
Ideally there should be no more than 6-12%

coarse fragments in the Ap horizon and less
than 15% in the lower profile (Hinds, 1989).
Soils mapped with cobbly surface textures
should be picked or in some other way cor-
rected.
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APPENDIX I - SOIL DESCRIPTIONS AND ANALYSES

This section of the report lists, in alphabetical
order, profile descriptions with physical and
chemical data for the more important soil
association members mapped in the survey
area. Profile photographs are shown in Plate I.
Surface samples of additional Ap horizons
were also collected and analyzed. Site locations
for the selected profile (PI-6) and surface (S 1-
12) samples are shown in Fig. 3.

The soil description format and terminology
used is according to the 'Manual for describ-
ing soils in the field' (Day 1982). The sample
site is described in terms of drainage, phase
(where applicable), location, elevation, parent
material, slope gradient and type, physiograph-
ic position on the slope, aspect, surface expres-
sion, stoniness, rockiness, classification accord-
ing to the 'Canadian System of Soil Classifica-
tion' (Agriculture Canada Expert Committee
on Soil Survey 1987), and land use.

Profile descriptions typically include horizon
designations with depths; colours (Munsell
colour notations); texture; mottle descrip-
tions; structure; consistence; clay films (where
present); roots; coarse fragments; and horizon
boundaries.

Chemical and physical analyses were con-
ducted on loose (disturbed) and core
(undisturbed) samples for selected prop-
erties. Methods used for soil sampling and
analyses are outlined in the 'Analytical
Methods Manual 1984, Land Resource
Research Institute' (Sheldrick, 1984). The pro-
cedures used are as follows:

pH (CaClz)
Organic carbon (C)
Nitrogen (N)

Pyrophosphate extractable
Fe and Al

Dithionite extractable
Fe and AI

Cation Exchange Capacity
and exchangeable cations
Ca, Mg, K, AI

Carbonates
Available P
Electrical Conductivity
(EC) or soluble salts

Particle size
(sand, silt, & clay
with sand fractions:

VC - very coarse
C - coarse
M - medium
F - fine

VF - very fine)
Bulk density of soil with

coarse fragments (Bulk
Dens)

Saturated hydraulic
conductivity (Ksat)

Water retention by
volume at:

Saturated, 50 cm H20,
100 cm H20, 33 kPa

100 kPa, 400 kPa,
15CX)kPa
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2.1 84-00 1
2.6 84-013
LECO
Furnace
2.5 84-012

2.5 84-010

2.3 84-004

2.4 84-009
2.7 84-018
2.284-003

3.1 84-026

3.2 84-029

3.5 84-037

3.4 84-035

3.4 84-036



PLATE I

N
o

(a) Carleton, poorly drained (Site no.: PI)
(b) Victoria, well drained, moderately shallow to bedrock (Site no.: P2)
(c) Caribou, moderately well drained, moderately shallow to bedrock (Site no.: P3)
(d) Carleton, well drained, shallow to bedrock (Site no.: P4)
(e) Carleton, imperfectly drained (Site no.: P5)
(f) Carleton, moderately well drained, moderately shallow to bedrock (Site no.: P6)





55-==
=P5

-

P6
P4

58

P3

SCALE 1:15000

Figure 3. Location of sampling sites.
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Horizon Depth pH Org. C N l'yrophosphatc Dithionitc CEC Exchangeable Cations CaCO] Avail. Electric
(cm) (CaCI2) (%) (%) %Fc %Al %Fc %1\1 (mcql (meq/lOOg) Equiv. P Cond.

loog) Ca Mg K (meq) (ppm) (ms/cm)

Ap 00-22 5.0 3.27 0.16 2.07 0.b3 14.4 3.77 0.60 0.29 0.61 51 0.06

Bm 22-36 5.2 1.06 0.04 0.22 0.37 1.47 0.53 5.6 0.88 0.17 0.21 0.83 16 0.04

BC 36-55 5.1 0.62 0.03 0.14 0.27 1.39 0.47 5.0 0.64 0.17 0.12 0.37 11 0.05

IIC 55-80 4.2 0.15 0.01 1.84 0.27 6.3 1.14 0.31 0.20 0.43 24 0.06

R 80+ Slate-shale

Horizon Depth %Sand %Silt %Clay Bulk Hydr. % Water Retention
(cm) VC C M F VF Total Dens. Condo Sat. 50cm 100cm 33 100 400 1500

(glcnr1) (cm/h) H2O 112° kPa kPa kPa kPa

AI' 00-22 3.3 6.1 7.5 8.9 11.5 37.3 48.1 14.6

Bm 22-36 5.4 10.4 8.4 10.3 12.2 46.7 41.8 11.5 1.45 34.7 45.3 32.0 30.6 27.0 17.5 12.0 7.7

BC 36-55 8.6 10.0 17.2 9.4 10.5 55.6 30.2 14.2

IIC 55-80 5.8 9.3 5.7 7.4 8.6 33.4 39.6 27.0 1.69 2.60 36.4 27.0 26.4 25.4 17.3 14.2

R 80+ Slate-shale
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So" I\ssoemtion:
Drainage:

Phase:

Site No.:

Location:

Elevation:

Parent Material:

Horizon Depth

Ap 0.22

13m 22-36

BC 36.55

IIC 55-80

R 80+

Caribou (Ca)
Moderately well drained
Moderately shallow to bedrock (01)
P3
45059'41"N, 6~34'28"W
208m AMSL
Acidic, fine-loamy non-compact till and
residual material derived from weakly
calcareous slate-shale with some sandstone
and quartzite coarse fragments

Slope (I'ype):
Physiographic Position:
Aspect:
Surface Expression:
Stoniness:
Rockiness:
aassilication:
Land Use:

3% (complex)
Middle slope
South
Undulating
Slightly stony
Nonrocky
Orthic Sombric Brunisol
Plot land (potato rotation)

Description
(em)

Dark yellowish brown (IOYR 3/4); loam; weak, fine, granular; very friable; plentiful fine vertical roots; 10%
subangular and angular gravels; abrupt, smooth boundary.

Brownish yellow (10YR 6(1); loam; weak, fine, subangular blocky; friablc; few, very fine vertical roots;

15% subangular and angular gravels; clear, wavy boundary.

Yellowish brown (10YR 5/4); sandy loam; weak, medium, subangular blod:y; friable; few, fine vertical roots; 10%

subangular and angular gravels; gradual, wavy boundary.

Dark yellowish brown (1OYR 4/4); clay loam; moderate, medium, platy breaking to moderate, medium, subangular
block')'; friable to rirm: very few vertical roots; 10% subangular and angular gravels and cobbles.

Slate-shale.



Api 0-15

Ap2 15-25

13hf+Bf 25-42

llBC 42-54

Horizon Depth pH Org. C N Pyrophosphate Dithionite CEC E.xchangeable Cations CaCO] Avail. Electric
(em) (CaCI]) (%) (%) %Fe %AI %Fe %AI (meql (meq/l00g) Equiv. P Cond.

100g) Ca Mg K (meq) (ppm) (ms/cm)

ApI 00-15 4.3 2.76 0.18 1.89 0.61 n.1 0.87 0.18 0.38 0.82 39 0.21

Ap2 15-25 4.5 3.41 0.20 1.96 0.61 12.5 0.09 0.32 0.45 0.38 43 0.14

I3hf+ Bf 25-42 4.3 4.05 0.26 1.68 J.()2 3.27 1.28 16.9 0.22 0.17 0.23 0.70 83 0.09

(mc 42-54 4.6 0.34 0.07 0.14 0.18 1.96 0.32 6.9 1.17 0.69 0.19 0.44 29 0.07

R 54+ Slate-shale

Horizon Depth ')f,Sand %Silt %Clay Bulk Ilydr. % Water Retention
(em) VC C M F VI' TOlal Dens. Condo Sat. 50cm lOOcm 33 100 400 1500

(glcm3 ) (cmlh) H2O H2O kPa kPa kPa kPa

Api 00-15 3.4 6.7 5.2 7.7 10.1 33.1 50.0 16.9

Ap2 15-25 4.2 7.1 5.1 7.5 10.0 33.9 49.5 16.6

Bhf+Bf 25-42 7.0 8.2 5.2 7.1 9.6 37.1 49.7 13.2 1.22 34.0 54.3 39.2 34.4 27.0
. . .

41.6 16.0 12.0

llBC 42-54 2.9 6.1 4.8 7.7 9.4 30.8 40.9 28.3

R 54+ Slate-shale

.
Estimated value
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Soil Association:
Drainage:
Phase:
Site No.:
Location:
Elevation:
Pan.'IIt Material:

Horizon Depth

R 54+

Carleton (0)
Well drained
Shallow to bedrock (s)
1'4
45059'52"N,6P34'32"W
226m AMSL
Acidic, fine-loamy lodgment till with shale,
slate, sandstone and quartzite coarse
fragments

Slope (I'ypc):
Physiographic Position:
Aspect:
Surface r~ioo:
S!onincss:

3% (complex)
Crest
South
Undulating
Slightly stony, moderately
cobbly
NonrocJ..:y
Orthic Humo-Ferric Podzol
Plot land (potato rotation)

Rockiness:
Classification:
Land Use:

Description
(em)

Dark yellowish brown (10YR 4/5); gravelly silt loam; weak, fine, suhangular hlnd:y; very friable; plentiful fine

vertical roots; 20% subangular gravels and cobbles; abrupt, smooth boundary.

Dark yellowish brown (IOYR 4/5); gravelly silt loam; structurelcss breaking to weak, medium, subangular blocky;
friable; few, very fine random roots; 20% subangular gravels and cohblcs; abrupt, smooth boundary.

Strong brown (7.5YR 516) and brownish yellow (IOYR (/8); gravelly silt loam; moderate, medium, granular; very

friable to friable; kw, very fine vertical roots; 20% subangular gravels and cobbles; clear, wavy boundary.

Brown (10YR 513); gravelly clay loam; weak, medium, platy breaking to moderate, medium, subangular blocky;
friable to firm; very few, very fine vertical roots; 20-30% subangular gravels and cobbles.

Slate-shale.



ApI 0-15

Ap2 15-25

Bf 25-42

BC 42-60

Ap1+Ap2 00-25 4.6 3.15 0.27 2.18 1.65 14.4 1.55 0.13 0.23 0.44 43 0.05

Bf 25-42 4.7 1.39 0.10 0.62 Oj6 1.96 1.48 9.4 0.62 0.08 0.23 0.29 20 0.06

BC 42-60 4.7 0.56 0.07 0.21 0.35 1.54 0.91 6.9 0.44 0.06 0.11 0.30 14 0.06

C 60-75 4.4 0.20 0.03 1.88 0.44 8.8 1.53 0.30 0.12 0.38 23 0.06

R 75+ Slate-shale

ApI + Ap2 00-25 3.3 5.9 4.6 6.8 10.7 31.4 53.3 15.3

Bf 25-42 2.9 4.2 4.7 6.4 4.6 22.9 55.3 21.8 1.26

BC 42-('() 3.1 5.7 4.6 7.7 9.5 30.6 43.9 25.5

C 60-75 2.9 5.3 4.5 6.7 9.1 28.5 40.6 30.9 1.80

R 75+ Slate-shale
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Soil Association:
Drainage:
Phase:
Site No.:
Location:
t:''.Icvation:

Parent Material:

Horizon Depth

C 60-75

R 75+ Slate-shale.

Horizon Depth
(cm)

Carleton (Cc)

Moderately well drained

Moderately shallow to bedrock (m)

P6
45059'55"N, 6~34'06"W

221m AMSL
Acidic, fine-loamy lodgment till with shale,
slate, sandstone and quartzite coarse

fragments

Slope (I)'pc):
Physiographic P~tion:
Aspect:
Surfaa: Expression:
Stoniness:

2% (complex)

Crest to upper slope

South
Undulating
Slightly stony, moderately

cobbly

Nonrocky

Orthic Humo-Ferric Podzol

Plot land (potato rotation)

Rockiness:
Classification:
Land Use:

Description
(cm)

Dark yellowish brown (10YR 4/4); silt loam; weak, fine, granular; very friable; plentiful, fine, vertical roots;
10% subangular and angular gravels and cobbles; clear, smooth boundary.

Dark yellowish brown (10YR 4/4); silt loam; weak, medium, subangular blocky; friable; plentiful,
fine, random roots; 10% subangular and angular gravels and cobbles; abrupt, smooth boundary.

Brownish yellow (10YR (18) and light olive brown (2.5Y 5/6); silt loam; moderate, fine, subangular blocky; very
friable; fL'W,very fine, vertical nx)ts; 15% subangular and angular gravels and cobbles; clear, wavy boundary.

Yellowish brown (lOYR 5/4); loam; weak, medium, platy breaking to weak to moderate, medium, subangular
blocky; friable; very few, very fine, vertical roots; 10% subangular and angular gravels and cobbles; clear, wavy

boundary.

Dark yellowish brown (lOYR 4/4); clay loam; moderate. coarse, platy breaking to weak to moderate, medium,
subangular blocky; firm; no roots; 10% subangular and angular gravels and cobbles.

Org. C
(%)

Pyrophosphate

%Fe %AI

Exchangeable Cations
(meq/loog)

01 Mg K

CaCOJ Avail. Electric
Equiv. P Cond.
(meq) (ppm) (ms/em)

Dithionite
%Fe %AI

CEC
(meq/
100g)

N
(%)

Horizon Depth
(em) VC

%Sand
M F VI" To!al

%Silt %Clay Bulk Hydr.
Dens. Condo
(glcn1'1) (cm/h)

% Water Retention
Sat. 50cm lOOcm 33 100 400

H20 H20 kPa kPa kPa
1500
kPa

C

15.8 52.3 40.4 37.8 32.6 21.8 14.1 8.7

0.06 32.2 28.5 27.7 26.6 22.1 16.3



Ap 0-22

l3r 22-25

Bmgj 25-38

Ap 00-22 4.2 3.08 0.21 1.62 1.04 14.4 1.07 0.13 0.29 3.38 69 0.06

Hf 22-25

Bmgj 25-38 4.5 0.76 0.02 0.19 0.35 1.42 0.80 6.9 0.05 0.04 0.55 0.35 21 0.03

BCgj 38-58 4.5 0.44 0.01 0.12 0.23 1.28 0.61 6.3 0.03 0.08 0.17 0.26 13 0.06

IlCgj 58-100 4.2 0.20 0.00 1.93 0.11 7.5 2.90 0.99 0.27 0.29 29 0.06

Ilmizoll Depth %Sand %Silt %Clay Bulk Ilydr. % Water Retention
(em) VC C M F VF Total Dc liS. Condo Sal. 50cm looem 33 100 400 1500

(glem3) (emlh) HP HP kPa kPa kPa kPa

Ap 00-22 3.2 5.1 5.8 8.3 11.8 34.2 49.0 1(,.8

l3r 22-25

Bmgj 25-38 5.6 8.5 14.9 9.8 6.3 45.0 37.2 17.9 1.54 25.2 42.0 28.5 26.4 23.5 14.2 8.3

BCgj 38-58 8.1 6.5 9.6 12.2 3.5 39.9 43.3 16.8

IlCgj 58-100 5.6 5.6 I J.2 7.4 8.9 38.7 35.7 25.7 1.75 0.10. 33.9 26.7 25.9 24.8 22.7 14.0.
Estimated value

25

Soil Association:
Drainage:

Site No.:

Location:
Elevation:

Parent Matcrial:

Horizon Depth

Carleton (Cc)
Imperfectly drained
P5
46ooo'01"N,6'1-'34'17"W
221m AMSL
Acidic, fine-loamy lodgment till with shale,
slate, sandstone and quartzite coarse
fragments

Slope (I'ypc):
Physiographic Position:
Aspa:l:
Surface &pn:ssion:
StoWness:

2% (complex)
Middle slope
North
Undulating
Slightly stony, moderately
cobbly
Nonrocky
Gleyed Dystric Brunisol
Grassland

Rockiness:
Classification:
I~ Use:

Description
(em)

Brown to dark brown (lOYR 413); silt loam; weak, medium, subangular block)'; friable; abundant, fine, vertical roots;

15% subangular and angular gravels; abrupt, smooth boundary.

Brownish yellow (lOYR 6/6); loam; weak, fine granular; very friable; plentiful, very fme, vertical roots; 15%
subangular and angular gravels; abrupt, broken boundary.

Light yellowish brown (lOYR 6/4) with common, medium, distinct brownish yellow (lOYR 6/6) mottles; gravelly

loam; weak, medium, platy breaking 10 moderate, fine, suhangular blocky; friable; plentiful, very fine, vertical

roots; 20% subangular and angular gravels; gradual, wavy boundary.

BCgj 38-58 Olive brown (2.5Y 4/4) with few, coarse, distinct light yellowish brown to olive yellow (2.5Y 6/5) mottles; gravelly
loam; weak, medium, platy breaking to weak, finc, suhangular block)'; friable to firm; few, very fine, vertical roots;

20-30% subangular gravels and cobbles; gradual, wavy IXJUndary.

IlCgj 58-100 Dark yellowish brown (10YR 4/4) with common, medium, distinct brownish yellow (10 YR 6/6) mottles; loam;
weak, medium, platy breaking to weak, medium, suhangular blocky; firm; no roots; 15% subangular gravels and
cobbles.

Horizon Depth
(cm)

argo C
(%)

CFC
(meql
100g)

Caco] Avail. Electric
Equiv. P Cond.
(meq) (ppm) (ms/cm)

Dithionite
%Fe %AI

Exchangeable Cations
(meq/loog)

Ca Mg K

N
(%)

Pyrophosphate

%Fe %AJ



Ap 0-20

Aeg 20-30

Rg 30.50

Horizon Depth pH (kg. C N l'yrophospha te Dithionite CEC Exchangeable Cations CaC03 Avail. Electric
(em) (CaCI2) (%) (%) % Fe %AI %Fe %AI (meq/ (meq/lOOg) Equiv. P Condo

!OOg) Ca Mg K (meq) (ppm) (ms/cm)

Ap 00.20 4.8 3.29 0.21 0.78 0.40 15.6 3.02 0.45 0.13 0.45 26 0.04

Aeg 20-30 4.6 1.31 0.14 0.82 0.35 10.0 0.85 0.20 0.03 0.33 20 0.03

Bg 30-50 4.5 0.34 0.06 0.15 0.15 1.25 0.26 7.5 0.67 0.32 0.03 0.20 12 0.03

Btgl 50.90 5.4 0.14 0.10 2.25 0.21 10.6 5.69 3.77 0.11 0.43 33 0.G4

UIg2 90-100 5.7 0.11 0.08 2.01 0.08 8.1 6.47 3.58 0.10 0.22 26 0.04

Horizon Depth %Sand %Silt %Clay Bulk Hydr. % Water Retention
(cm) VC C M F VI' Total Dens. Condo Sat. 50cm 100cm 33 100 400 1500

(g/cm3 ) (cOlli!) HP H2O kl'a kPa kPa kPa

Ap 00-20 6.3 7.1 4.0 6.1 7.5 31.0 47.3 21.7

Aeg 20-30 6.3 6.9 6.1 7.2 7.7 34.2 39.3 26.5
1.45 23.7 45.4 34.7 33.3 29.4 20.2 15.7 10.5

Bg 30-50 4.3 7.6 6.4 9.8 11.3 39.4 42.1 18.5

Blgl 50-90 2.9 4.5 5.0 6.7 7.8 26.9 43.1 30.1 1.83 O.oz 30.9 27.6 27.3 26.5 22.8 17.8

Blg2 90-100 4.8 5.9 4.5 6.9 8.1 30.2 41.5 28.2

Soil Association:
Drainage:
Site No.:
Location:
Elevation:
Parcnt Material:

Horizoll Depth

Carleton (0)
Poorly drained
PI
45059'23"N, 6~34'13"W
206m AMSL
Acidic, fine-loamy lodgment till with shale,
slate, sandstone and quartzite coarse
fragments

Slope (I'ype):
Physiographic Position:
Aspect:
Surface &pression:
Stonincss:
Rockiness:
Classification:
Land Use:

0.5% (complex)
Crest
Level
Undulating
Slightly stony
Nonrocky
Humic Luvic Gleysol
Grassland

Descriptioll
(em)

Dark grayish brown (10YR 412); loam; weak, medium, granular; very friable; abundant fine vertical roots; 10%
subangular and subrounded gravels; clear, wavy IxlUndary.

Light brownish gray (10YR 612); loam; very weak, fine, subangular bloc\.,:y; friable; few, very fine vertical roots;

15% subangular and subrounded gravels and cobbles; clear, wavy boundary.

Light yellowish brown (10YR 6/4) with many, coarse, prominent dark yellowish brown (10YR 4(1) mottles; loam;
weak, medium, platy; friable; very few, micro vertical roots; 15% subangular and subrounded gravels; clear, wavy
boundary.

Btgl 50-90 Dark yellowish brown (IOYR 4/4) with many, coarse, prominent light gray (10 YR 712) and yellowish brown
(10 YR 518)mottles; clay loam; moderate, coarse, platy; firm; no roots; common thin clay films in voids/channels
and on some ped surfaces; 13% subangular and subrounded gravels; gradual, wavy boundary.

Btg2 90-100 Dark ye\1owish brown (10YR 4/4) with many, coarse, prominent light gray (10 YR 712) and yellowish brown
(10 YR 518) mottles; clay loam; moderate, coarse, platy; very firm; no roots; common thin clay films in
voids/channels and on some pcd surfaces; 13% subangular and subrounded gravels.
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Ap 0-25

I3f 25-40

IIBC 40-70

Horizon Depth pH Org. C N Pyrophosphate Dithionite CEC Exchangeable ('..ations CaCO] Avail. Electric
(cm) (CaCI2) (%) (%) %Fe %AI %Fe %AI (meql (meq/lOOg) Equiv. P Cond.

IOOg) Ca Mg K (meq) (ppm) (ms/cm)

Ap 00.25 4.8 3.46 0.19 1.83 0.55 13.8 3.10 0.65 0.20 0.14 38 0.11

I3f 25-40 4.8 1.02 0.07 0.37 0.34 1.86 0.46 6.9 1.29 0.17 0.13 0.62 13 0.09

(mC 40-70 4.5 0.31 0.10 0.14 0.17 2.04 0.27 6.3 1.31 0.28 0.12 0.24 10 0.05

R 70+ Slate

Horizon Depth %Sand %Silt %Clay Bulk Hydr. % Water Retention
(em) VC C M F VF Total Dens. Condo Sat. 50cm l00cm 33 100 400 1500

(g/em3) (cm/h) H2O HP kPa kPa kPa kPa

Ap 00-25 6.4 8.7 14.2 7.9 9.7 46.9 36.9 16.3

I3f 25-40 5.3 7.1 8.5 10.1 10.4 41.4 42.7 15.9 NO DATA

IIRC 40-70 6.7 6.5 4.5 7.5 8.4 33.5 40.4 26.2

R 70+ Slate

Soil Association:
Drainage:
Phase:
Site No.:
Location:
Ek:vation:
Parent Material:

Horizon Depth

R 70+

Victoria (Vc)
Well drained
Moderately shallow to bedrock (m)
P2
45059'3S"N, 6'1-'34'31 "w
205m AMSL
Acidic, loamy water re-worked till with
sandstone, shale, slate, and quartzite coarse
fragments

Slope (Type):
Physiographic Posilion:

Aspect:

Swf.ace Expression:
Stonincss:

Rockiness:
Classification:

I.and Use:

3% (complex)
Upper slope

South

Undulating
Slightly stony, very cobbly

Nonrocky

Orthic Humo-Ferric Podzol

Plot land (potato rotation)

Description
(em)

Dark yellowish brown (10YR 4/4); gravelly loam; weak, fine, granular; very friable; plentiful, fine vertical roots;

20-30% subangular and subrounded gravels and cobbles; abrupt, smooth boundary.

Yellowish brown (10YR 518); gravelly loam; weak, fine, subangular block,.; friable; few, very fine vertical rools;

20-30% subangular and subrounded gravels and cobbk::;; abrupt, wavy boundary.

Yellowish brown (10YR 5/4); gravelly loam; weak, coarse, platy; friable to firm; very few, fine vertical rools;

20-30% subangular and subrounded gravels and cobbles.

Slate.
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Horizon Site pH Org. C N Oithionite CEC Exchangeable Cations CaC03 Avail. Electric
No (CaCIZ) (%) (%) %Fe %AI (meq/ (meq/l00g) Equiv. P Cond.

l00g) Ca Mg K (meq) (ppm) (ms/cm)

Ap SI 4.7 2.69 0.17 1.% 0.55 12.5 2.89 0.33 0.48 0.46 51 0.11

Ap S2 4.4 4.15 0.28 2.08 0.60 16.9 1.74 0.09 1.32 0.48 47 0.04

Ap S3 4.5 3.98 0.29 1.57 0.43 15.6 1.88 0.33 0.23 0.73 15 0.03

Ap S4 4.8 3.04 0.29 1.84 0.51 U1 1.76 0.37 0.56 1.17 54 0.05

Ap S5 4.8 3.60 0.27 1.% 0.56 15.6 3.07 0.47 0.69 0.43 55 0.08

Ap S6 4.7 2.90 0.25 1.85 0.55 12.5 1.55 0.32 0.25 0.45 44 0.04

Ap S7 4.3 3.61 0.34 1.94 0.53 15.0 0.09 0.19 0.24 0.32 20 0.06

Ap S8 4.7 3.39 0.15 1.97 0.77 15.0 1.50 0.19 0.14 0.32 28 0.05

Ap S9 4.8 2.96 0.19 2.11 0.55 13.8 2.65 0.34 0.12 0.39 49 0.09

Ap SIO 4.5 3.08 0.16 1.86 0.68 14.4 1.29 0.06 0.20 0.42 34 0.03

Ap Sl1 4.6 2.92 0.30 1.84 0.51 13.1 1.29 0.32 0.23 0.38 30 0.05

Ap S12 4.7 3.42 0.18 2.16 0.69 16.:~ 2.43 0.18 0.67 0.66 38 0.03

Horizon Site %Sand %Silt %Clay
No VC C M F VF Total

Ap Sl 5.0 6.1 4.7 7.1 9.8 32.7 52.0 15.3

Ap S2 5.6 6.3 6.6 7.8 9.6 36.1 49.8 14.0

Ap S3 5.2 6.2 3.3 5.1 7.7 27.5 52.1 20.4

Ap S4 4.7 5.9 6.0 7.4 9.0 33.0 52.2 14.8

Ap S5 3.8 5.8 4.6 7.1 9.0 30.3 51.2 18.4

Ap S6 4.9 5.6 3.9 6.0 7.9 28.3 49.5 222

Ap S7 6.7 6.7 13.4 8.3 Y.!; 44.9 41.U 14.1

Ap S8 4.2 5.6 4.3 6.9 9.6 30.5 52.2 17.3

Ap S9 5.1 5.0 5.1 7.0 9.1 31.2 51.6 17.2

Ap S10 7.1 6.5 4.1 6.0 8.3 32.0 51.2 16.8

Ap SII 3.5 5.9 4.1 6.3 8.8 28.6 52.6 18.8

Ap S12 4.5 3.9 4.4 6.1 7.9 26.8 53.4 19.8
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