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Surficial Geology of the Area

Soils of the Senator Herve J. Michaud Experimental Farm

have developed in materials that are largely the results of

glaciation and post glacial marine submergence. Glacial

deposits of moderately fine-textured, reddish brown coloured

lodgment till were laid down on the underlying Pennsylvanian

sandstone bedrock. Upon glacier retreat, a thin, discontinuous

layer of ablational debris was deposited on the lodgment till.

Post glacial marine submergence resulted in varying degrees of

modification to this. Surficial mantles of coarse-textured

marine sediment are the most obvious. Land emergence is thought

to have been at least partially completed by 8000 B.P. Soil

formation, including organic soil accumulation (paludification),

has been active Since.

For a more detailed account of the geological history of

the area, the reader is referred to Rampton and Paradis, 1981.

Soil Mapping

Soil mapping and sampling was carried out during October of

1982. All statements in this report refer to soil conditions as

they existed at the time of mapping. There is one exception to

this: In those areas that were tile drained prior to the

inventory, it was not possible to identify resultant moisture

regime modifiications and so drainages indicated reflect

conditions as they existed prior to tiling.
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Field checking entailed observing and recording soil

properties to a depth of 1 m in mineral soils and to the

mineral-soil contact (approx. 1.2 m) ~n organ~c soils. Soil

boundaries were identified ~n the field and recorded on an

enlargement of a 1976 aerial photograph. Representative soil

profiles were described and sampled in detail. Morphological

descriptions and physical and chemical analyses are presented ~n

the appendix.

Soil associations are the basic mapp~ng units. As applied

~n this project, they are the equivalent of the soil

catena---sequences of soils on the same parent material that vary

because of relief and drainage. Seven soil associations were

identified. Slope and drainage classes are mapped as independent

variables. Three association phases are considered. One land

type (man-modified materials) is also mapped.

The soils map and legend are in the pocket on the inside of

the back cover.

Soil Associations and Land Types

The mapped soil associations and land types are described ~n

the following pages.

'-
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Acadie Siding Association (AS)

Those soils mapped as Acadie Siding are shallow organics

associated with the two peat land deposits at the southern end of

the farm (forested area). While both can be considered fens.

the more southernly is in a transitional stage of development

from minerotrophic (fen) to ombrotrophic (bog) environment.

Vegetative cover varies considerably between the two

deposits as a result of nutritional differences. The southern

deposit is open. It is dominated by sphagnum mosses and low

erlcaceous shrubs. with stunted black spruce and larch

concentrated around the outer perimeter. In appearance. it is

more characteristic of a basin bog. Vegetative cover of the

northern deposit differs from this in both degree and

composition. It is completely treed. with mature larch and

black spruce. Willows. grasses and feathermoss are found in

addition to the ericaceous shrubs and sphagnum mosses.

Thickness of the organic material varies from 40 to 120

cm. Peat stratigraphy usually consists of a thin surficial

layer. 15 to 20 cm of fibric (weakly decomposed) sphagnum peats.

over 20 to 100 cm of humic (strongly decomposed) to mesic

(moderately decomposed) sedge-sphagnum peat. The underlying

mineral soil is assumed to be the clay loam or sandy clay loam

lodgment till that dominates the surrounding mineral soils.

The surface peat is: brownish eoloured; acidic; low in

bulk density «0.075 gm/em3); rapidly permeable; high in rubbed

fiber content. and class 1 to 4 on the von Post scale of

decomposition. Properties of the subsurface peat vary from this
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due to its more advanced state of decomposition and its

different botanical or~g~n. It ~s: brownish colored; acidic;

moderate ~n bulk density (>0.075
3gm/cm ); moderate to

very slowly permeable; moderate to low ~n rubbed fiber content;

and class 5 to q on the van Post scale of decomposition.

Both deposits are relatively level or flat, occupy~ng mlnor

depressions or drainage channels. Drainage ~s very poor. Water

table levels are at or near the surface throughout the year.

Surface ponding ~s common. Runoff and seepage from adjacent

mineral soils ~s a major contributor of water.

These Acadie Siding soils range ~n classification from

Terric Fibric Humisols to Terric Humic Mesisols (Canada Soil

Survey Committee, Subcommittee on Soil Classification, 1978).

Anthropogenic Materials (AN)

Areas mapped as being anthropogenic consist of

man-modified materials. Three areas were mapped.

The first area includes the land surrounding the two

irrigation ponds on the lower terrace immediately adjacent to

the Buctouche River. Soil materials have been excavated and

redistributed to form the two ponds. The soil appears to have

consisted of a fine-textured marine deposition. It is a mass~ve

silty clay loam to silt loam.

--

..-~_:_~.,.,-
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The second anthropogenic site 1S adjacent to the

garage-machine storage building. It was formerly the site of a

barn and miscellaneous out-buildings. Material composition

varies widely.

The third, and last site, 1S a forested section at the end

of the cleared land that is being used as a disposal area for

mineral and orRanic debris. Underlying soils are Acadie Siding

grading into Stony Brook.

Rarrieau Association (RA)

Barrieau Association soils have developed 1n deposits

consisting of thin coarse-textured marine materials overlying

moderately fine-textured morainal lodgment till. See Figure 1.

Typically, the upper material consists of 25 to 50 em of

yellowish brown coloured, acidic, very friable, moderately rapid

to rapidly permeable sandy loam derived from Pennsylvanian

gray-green sandstone. The lower material is a dark reddish brown

coloured, acidic, firm to very firm, very slowly permeable sandy

clay loam to clay loam derived mainly from sandstone (rich 1n

manganese), shale and siltstone. While the mar1ne material

usually has less than 10% rounded sandstone gravels, the

underlying till characteristically has 10 to 25% angular, cobble-

sized soft (weathered) sandstones scattered throughout. The

upper 20 to 30 em of the lodgment till is usually somewhat

modified as a result of washing during deposition of the

surficial mantle. It 1S lighter in texture, sandy loam to sandy

clay loam, and somewhat more permeable, moderately slow to slow.

-
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Drainage conditions mapped on the farm vary from well

drained to imperfectly drained. Seepage, and temporary perched

water tables are common, as a result of the very slowly permeable

subsoil.

Well and moderately well dained Barrieau soils are

classified as Orthic Humo-Ferric Podzols (Canada Soil Survey

Committee, Subcommittee on Soil Classification, 1978).

Imperfectly drained members are more apt to be Gleyed Dystric

Brunisols.

Buctouche Association (BU)

Soils mapped as Buctouche have developed 1n deposits

consisting of moderately thick coarse-textured, marine materials

overlying moderately fine-textured morainal lodgment till. See

Figure 2.

Buctouche soils are deeper variations of the Barrieau

Association in that the surficial mantle of marine material 1S SO

to 100 cm thick. Chemical and physical properties of the two

materials are much the same for both. In Buctouche soils, the

lower portion of the marine deposited layer is usually distant

enough (60-80 cm) from the mineral soil surface to be affected to

only a limited degree by weathering and soil formation. It is

loose to very friable and very rapidly permeable. As 1n the

Barrieau soils, the upper 20 to 30 cm of the lodgment till has

been modified by washing during deposition of the surface

material.

- - ," ~., ..,f".'"..~. ,
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Most of the Buctouche soils that are mapped are well

drained. Imperfectly drained sites occur where topographic

conditions create seepage collection zones.

Well-drained Buctouche soils are classified as Orthic

Aumo-Ferric Podzols.

Guimond River Association (GI)

Guimond River soils have formed ~n thick, coarse-textured,

marine deposits. Only one minor area of this soil was mapped.

It ~s located on the steeply sloping bank adjacent to the

Buctouche River.

These soils consist of more than 100 cm of yellowish-brown

to olive-brown coloured, acidic, loose, very rapidly permeable,

gravelly loamy sand to sandy loam. Coarse fragments of soft,

rounded, sandstone, gravels occupy 20 to more than 40%.

Drainage ~s rapid. Available water-holding capacity ~s low

but potential water deficit problems may not occur s~nce the site

is ~n somewhat of a seepage transmission area.

Rapidly drained Guimond River soils are classified as Orthic

Humo-Ferric Podzols.

Harcourt Association CHT)

Soils of the Harcourt Association have developed on morainal

materials consisting of a thin, moderately coarse-textured,

ablational till, over a moderately fine-textured lodgment till.

This ~s the dominant soil on the farm. See Figure 3.

The upper material (ablational till) consists of 35 to 50 cm

of strong brown to yellowish-brown coloured, acidic, friable,

.-' .-





moderately to moderately rapidly permeable, sandy loam. While

surface textures average a sandy loam, sandy clay loams are

common 1n poorly drained depressional areas where fines have been

stoneline frequently marks the ablational till/lodgment till

contact. The ablational till is derived primarily from

sandstone. The lodgment till 1S a mixture of sandstone (rich 1n

11

"washed in". The underlying lodgment till is a dark

reddish-brown coloured, acidic, firm to very firm, very slowly

permeable, clay loam to sandy clay loam. Within the profile,

coarse fragments of angular, cobble sized sandstone usually

occupy 5 to 25% increasing in content with depth. A weak

manganese), siltstone and shale, however, the latter two rock

types are mostly disintegrated beyond recognition. Most of the

sandstone coarse fragments are also highly weathered (i.e.,

soft). All cultivated fields have undergone surface stone

removal, to some degree. Under virgin, forested conditions, most

Harcourt soils are moderately stony to very stony (0.1-5% of

surface area covered by stones).

Those Harcourt soils mapped between the paved government

road and the Buctouche River vary slightly from those mapped

elsewhere on the farm. They appear to have been subjected to

more intensive washing action during, or shortly after, their

original deposition. The upper 20 to 40 cm of the lower material

(lodgment till) is somewhat altered. It 1S lighter

textured--srindy loam to sandy clay loam--and more

permeable--slowly permeable--than Harcourt lodgment till proper.

(Note: This variation is the same as that found in Barrieau

soils. )

'I.!1;',',.,~
.
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All members of the Harcourt catena (drainage sequence) were

mapped on the farm: well, moderately well, imperfect, poor, and

very poor. Internal drainage is severely restricted.

Site drainage 1S thus a magnification of relief. Under

saturated conditions, seepage, (lateral water movement) along the

surface of the relatively impermeable subsoil, 1S common. After

heavy rainfalls, even minor depressions act as catchment basins

and may become temporarily saturated as a result of a perched

water table. Areas of well and/or moderately well-drained

Harcourt soils are limited to sites where the sole source of

water 1S precipitation. They occupy crests and upper slope

positions. Very poorly-drained members are mapped on the

perimeters of the organic deposits and along natural drainage

courses 1n the forested portions of the farm. Here, excess

water, as a result of both true and/or perched water tables, 1S

at or near the surface for most of the year (when the soil is not

frozen) .

Well and moderately-well drained Harcourt soils are either

Podzolic or Luvisolic, dependent upon the degree of clay

translocation. Most frequently they have bisequal profile

development with podzolization in the upper solum and luvisolic

formation beloT". Imperfectly-drained members are typically

gleyed subgroups. Poorly-drained members are usually Orthic

Gleysolo;.

Although distinctly different 1n mode of deposition,

Barrieau soils are not always readily differentiated from

Harcourt soils. Post glacial submergence may have left very thin

"
... '.'~"'-.L.
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surficial mantles of mar1ne sand even on the Harcourt soils, but

it has since been incorporated into the solum matrix. Stone

picking, the removal of angular till stones from the upper parent

material of Harcourt soils, has also modified the soils'

appearance to resemble that of a Barrieau soil.

Stony Brook Association (S8)

Soils mapped as Stony Brook have developed on moderately

fine-textured morainal lodgment tills. See Figure 4.

The subsoil (parent material) consists of a dark

reddish-brown coloured, acidic, firm to very firm, very slowly

permeable, clay loam to sandy clay loam. The profile has a 5 YR

hue throughout. Soil development has created a friable zone 30

to 40 cm deep that 1S moderately permeable. Surface texture

averages a loam. Inwashing of fines usually results 1n surface

textures of depressional sites being slightly heavier. The soil

is derived from a mixture of sandstone, (rich in manganese),

siltstone and shale, however, the latter two rock types, for the

most part, disintegrated during deposition. Coarse fragments of

soft, angular, sandstone, cobbles occupy 5 to 25%. Stone picking

has removed most surface stones from the cultivated lands.

Forested Stony Broook soils are usually moderately stony (0.1-3%

of surface area covered by stones).

Moderately well, imperfectly, poorly and very poorly-drained

Stony Brook soils were mapped. Restricted internal drainage

results in lateral seepage and perched water tables. Site

drainage is strongly correlated to topographic position.

...< 'L
__' ~."
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Virgin profiles of Stony Brook catena members are classified

as Podzolic Gray Luvisols, Gleyed Podzolic Gray Luvisols and

Orthic Luvic Gleysols, for moderately well, imperfectly and

poorly to very poorly-drained sites, respectively. Cultivation

has destroyed most podzolic horizons.

Harcourt soils differ from Stony Brook soils 1n that they

have a surficial mantle of moderately coarse-textured ablational

till . Stony Brook soils are devoid of any such surface deposit

or, if any was present, it was so thin that it has been

completely incorporated into the profile during soil development

and is no longer identifiable.

Sun~ury Association (SN)

The Sunbury Association consists of soils that have

developed on moderately coarse-textured, morainal ablational

tills.

The material consists of more than 100 cm of yellowish-brown

coloured, acidic, very friable to friable, rapidly to very

rapidly permeable, sandy loam. Profile coarse fragment content

varles from 10 to 45%, increasing with depth. Most are flat,

angular sandstone "flaggs".

Only a minor area of Sunbury was mapped. It occurs on the

steeply sloping bank adjacent to the Buctouche River. Drainage

is well to rapid. Seepage from above soil units is beneficial

for sustaining biological growth.

Sunbury soils are Orthic Humo-Ferric Podzols.

~''''-;;.~''''''



ii) Lateral flow, seepage. Soils with flow restricting

layers, such as the relatively impermeable subsoils

on the farm, are prone to seepage, even on minimal

16

Recommendations

I. Farm Management

1) Field layout. since the Michaud Farm ~s used for

experimental work, field s~ze can be considerably

smaller than is practical for commercial farm

managemen t. Homogeneity of soil conditions ~s the

primary criteria used to establish management units.

A proposed layout ~s provided on the Farm Management Map

in the map pocket. Some soil units within fields will

require drainage. For this exerc~se, it ~s also assumed

that the tile drainage system installed in the northern

half of the farm has created uniform, well-drained

conditions.

2) Excess soil moisture

i) Areas dominated by soils with less than moderately

well-drained conditions require some form of

corrective measures if crop performance ~s to be

optimized. These are areas with drainage numbers 3

to 7.

slopes. Seepage waters can be both advantageous

and detrimental. Interception locations are

indicated on the Farm Management Map. However,

topographic orientation should still be considered

in plot layout to assure valid trials.

,.~ """... ~..,.",..,''''~''



should be on a per soil association basis, assuming

uniformity ~n drainage, either as a result of natural

conditions or following corrective measures. Of the

."..
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3 ) Crop/variety trials and soil capabilities. All trials

soils mapped on the farm, only four are of sufficient

extent to be considered: Barrieau, Buctouche, Harcourt

and Stony Brook. Crop yield data collected on this

basis can be used to determine soil capability ratings.

Different soils of comparable material that respond ~n a

like manner can then be considered as management

groups.

Potential soil eros~on. The steeply sloping lands

immediately adjacent to the Buctouche River should be

left under protective cover of grasses and shrubs to

prevent erosion. Extreme caution should be taken where

row crops are to be grown on lands with greater than 5%

slope. Severe erosion could result.

5) Irrigation ponds. In his Report on Problems Related to

Irrigation Ponds and Soil Management--Herve J. Michaud

Experimental Farm, Dr. Chow (1982) explained the

problems associated with the two irrigation ponds

located on the terrace adjacent to the Buctouche River.

While the material in which they are constructed has

fair compaction characteristics and low compacted

permeability (characteristics advantageous for pond

construction), it has medium to low shear strength.

This indicates a lack of resistance to sliding when

~.,
~_."""~'---'''''.
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supporting a load. Considering this and the limited

storage capacity of the ponds and the elevational

difference to be overcome, alternate sites are

proposed.

The soil unit HT6/b 1n the southwest corner of the

forested portion of the farm appears most suitable.

More specifically, the pond should be located on the

ma1n drainage way as indicated on the Farm Management

Map. This location is: 1) dominated by poorly drained

soils--costly to upgrade for alternate uses; 2)

underlain by subsoil that 1S relatively impermeable; 3)

ft receiving site for a much larger drainage area; and 4)

requ1res a maX1mum lift of less than 10 m, however,

distance to fields is twice that from the existing

ponds.

Prior to any developoment, additional bore holes should

be drilled to verify total depth of soil materials

available. The environmental implications and

regulations pertaining to the site should also be

investigated. These waters are also very acid « pH 4)

and might requ1re liming prior to irrigation.

6) Potential for expansion into woodlot. Poorly-drained

mineral and organic soils dominate the western half of

the forested portion of the farm. Such areas have very

low potential for agricultural development. Those areas

in the eastern half with potential for agricultural use

are indicated on the Farm Management Map. The suggested

order for utilization is based on: a) the desire for

field continuity, and/or b) soil quality.

- -
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II. Land Improvement/Soil Management Research

Development of an area's agricultural industry ~s heavily

dependent on the quality of agricultural land available. In

central eastern New Brunswick, inherent soil factors

significantly limit agricultural productivity (Canada Land

Inventory). Methods of overcoming these constraints must

be investigated.

Multiple use, reconnaissance level (scale 1:50,000) soil

survey information has recently been completed for all of

Kent County (Wang and Rees, 1983; Rees in preparation).

Soils of the Senator Herve J. Michaud Experimental Farm are

typical of the region. Soil classification serves as the

basis for classifying and reporting the results of research

experiments; and soil maps form the basis for differential

recommendations. Experimental results classified by kind of

soil can then be correlated to the soils of the areas in

general.

The major land/soil constraints requiring research are as

follows:

1) Excess soil water. Reduced productivity levels as a

result of impeded soil drainage is, in general, well

appreciated. Excess soil moisture affects a high

percentage of the arable lands of Kent County. However,

to date, little drainage research has been conducted ~n

the reg~on. Techniques developed elsewhere are not

necessarily applicable (Chow, 1983). As a result of the

shallowness of the soils to a relatively impermeable

L__" ~'.'.
. ~ ,
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subsoil, a different approach ~s required, or at least

some modification of existing methodologies. Such flow

restricting layers commonly result ~n seepage and

perched water tables.

The conventional drainage system installed ~n the

northern half of the farm (between the weather station

and the Buctouche River) should be monitored for its

effectiveness to remove excess soil moisture.

Additional drainage research should be undertaken to

determine the appropriate depth and spacing of the tile

lines and to measure changes in efficacy with time.

Research should also be initiated to develop new

(non-conventional) methods of drainage.

Not all crop production will be under "ideal" moisture

reg~me conditions. Crop and variety suitability trials

should also be conducted on soils with less than

optimum drainage.

2) Undesireable soil structure and low permeability.

Dense, compact (bulk density 1.8-2.0 g/cm3), relatively

impermeable (saturated hydraulic conductivity of less

than 0.1 cm/hr) basal till subsoil is probably the most

detrimental factor limiting soil agricultural capability

in eastern New Brunswick. Since crop growth is directly

related to root growth, any impedence to rooting is

reflected ~n lowered productivity. Air and water

-"
.,.. ',' ~ ,. ....
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volumes are limited by the shallowness of the rooting

zone. Soils with shallow rooting zones are easily

saturated in the spring or after a heavy rainfall. They

are, however, also prone to drought during dry periods.

Continued research on the amelioration of these dense

subsoils 1S fundamental. The present work being done

should be expanded to include: development of

economically feasible methods of deep tillage--depth and

spac1ng, additives required to prevent reformation,

etc.; identification of the potential of different soils

to be improved; and determination of the benefits of

deep tillage when incorporated as an integral part of

soil drainage systems on areas with compact subsoil.

3) Fertility and low natural fertility due to lack of

available nutrients, high acidity, and low exchange

capacity. Fertility work to determine optimum nutrient

levels for various soil and moisture regime groups

should be conducted.

4) Soil degradation. Soil erOS10n by water 1S a

potential hazard as a result of: the lack of ground

protection provided by row crops--the soils are left

bare and loose to overwinter and most precipitation

occurs 1n the fall and early winter; compact

subsoils restrict infiltration; and some slopes may

be excessive, especially along tidal r1Vers.

Results of research work carried out in the potato
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belt can be extrapolated to this reg10n. However,

with increased development in the area, soil erOS10n

could warrant additional study.

Soil organic matter depletion is an inevitable

consequence of cultivation (aeration). Loss of

organic matter can result 1n reduced soil nitrogen

levels and deteriorated soil structure. Studies

should be undertaken to monitor the situation and

determine if corrective measures are warranted.

Non-genetic soil compaction is associated with

loss of organ1c matter and/or application of

compaction forces (i.e., machinery). Intensive

cultivation with limited additions of organ1c debris

can lead to degradation. Increased bulk densities

and reduced permeabilities found 1n some of the

plowed layer samples (Appendix) indicate that some

compaction degradation has already taken place.

Soil acidificatio~ 1S accelerated where high levels of

nitrogen fertilizer are used. Acid precipitation may

add to the problem. Monitoring of these should be

considered.

_.~-
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Appendix

Morphological Descriptions

and

Analytical Information

This section of the report lists, 1n alphabetical order,

profile descriptions of the soil associations in the Michaud

Farm. Physical and chemical analyses are given for the more

important soils.

._~ .--



Morphological Description

f.,
. COLOUR PEAT TYPE % N

~DEPTH VON U1
-----

HORIZON (CM) (PRESSED MOIST) SPHAG. CAREX SHRUB POST

I.

Of 0-5 Dark grayish brown 70 30
10 YR 4/2.5

Om1 5-23 Dark brown 60 40 3

l
7.5 YR 3/2

Oh 23-60 Very dark brown 80 20 8
j 10 YR 2/1.5

t~
Dm2 60-72 Dark brown 10 90 4

10 YR 3/3.5

Om, 72-80 Brown 100 6
j' 10 YR 4.5/3.5j
I

Cg 80-90 Gr ay

:.; 5 Y 5.5/1

Assoclat.ion Member: Acadie Siping

Sit.e No.: 12
Elevat.ion: 40 m AMSL
Parent Mat.erial: Ext.remely/st.rongly acidic, st.ratified, organic deposit. of
sphagnum over fen peat.
Slope: 0.5%
Soil Moist.ure and Drainage: Very poorly drained, slowly pervious, ponded
surface runoff.
Vegetation: Larch, black spruce, kalmia, willows, grasses, sphagnum, feather
moss.
CSS Classification: Terric Humic Mesisol



PHYSICAL AND CHEMICAL ANALYSES

(Site 12)

I.
ii
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I.

I

F

1-

Association Member: Acadie Siding

Site NO.: 14
Elevation: 39 m AMSL
Parent Material: Extremely/strongly acidic, stratiffed, orqanic deposit of
sphagnum over fen peat.
Slope: 0%
Soil Moisture and Drainage: Very poorly drained, slowly pervious, ponded
surface runoff.
vegetation: Larch, black spruce, kalmia, leather leaf and sphagnum
CSS Classification: Terrie Fibric Humisol

1

Morphological Description

DEPTH VON

HORIZON (CM)

()-'i

5-15

15-40

40-65

Om 65-80

80-" 0

COLOUR PEAT TYPE %

(PRPSSEn MOIST) SPHAG. CAREX SHRUB POST

PaJe brown
10 YR 6/3.5

80 20

Dark brown
7.5 YR 3.5/4

70 30 2-3

Very dark brown 100
10 YR 2/1.5

8

Very dark grayish 90
brown
10 YR 2.5/1.5

10 8-9

Dark yellowish brown 10
10 YR 3.5/3.5

90 4-5

Dark brown
10 YR 3/3

100 (,-7

..\3-_ ~
()0~ _.~ray

, ~ ,__
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...____
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Of1 0-5 4.1 3.4 43.5 1.09 3.0 1.8 5284.9 100 100 14.52 2.90 5.04 126.8

Of2 5-15 4.0 3.0 43.5 1. 38 8.0 5.2 5010.7 90 70 12.96 2.36 2.07 8.66 135.2

Ohl 15-40 3.8 3.1 54.4 1.12 46.0 5.8 6034.4 37 2 5.04 1.03 0.63 12.65 148.9

Oh2 40-65 3.9 3.1 50.5 1.06 46.5 7.9 5952.9 20 3.84 0.66 0.54 17.98 164.9

()n 65-80 3.9 3.3 47.2 1.47 34.0 5.6 5643.9 39 12 3.72 0.44 0.47 15.98 128.8

Oh3 80-110 4.2 3.8 26.7 1. 57 16.0 45.0 3206.9 30 8 3.72 0.24 0.52 7.99 74.4

I ~

PHYSICAL AND CHEMICAL ANALYSES

(Site 14)

DEPTH ~ % PYROPH. % CALORIFIC % FIBER EXCH.CAT.Me/100 9_

HGRIi' ON em H20 CilC12 %C %N SOL. O.M. I~OEX ASH VALUE, (Cal/g) UNRUBBED RUBBED Ca Mg k Al CEC N
CO

-~--,, -,~



OORPHOW3ICAL DESCRIPTIOO

DEPm mLOR STRUCTURE COARSE FRN;MENI'S
--..---.---- _..-

~-'---sl.jApE AND SIZE- NHORIZCN (0TI) (MOIST) TEX'illRE GRADE SIZE FORM ~SISTENCE

~Ap
0-21 Dark brown SL Weak- Medi !.III Subangular v. friable 7' 5ubangufar to

10 ¥>:1.3/3 Wderate blockky sl1brounded aravels

Bf 21-30 Dark yellowish brown SL Weak- Medil.Jll Subangular v. friable 5 Subangular to
10 VR 4/6.5 r-trlerate blocky subrounded gravels

Bfj 30-46 Dark qrayish brown to brown SL Weak- Medi urn SlIbangl1lar v. friable 10 Subangular to
10 YR 4.5/2.5 r-trlerate blocky subrounded gravels

2BCxj 46-78 Brown to dark brown SL Weak- Medil.Jll Subanglliar Firm 25 Angular gravels
7.5 YR 4/3 Wderate blocky

2C 78-90 Dark reddish gray to reddish brown SCL Massive Firm 18 Angular cobbles
~VR4/2.5

lISSOCIATIOO MEMBER - BARRI EAU, MODERATELY WELL" DRAINEO
Site N:>.: 6
Elevation: 35 m AM.SL
Parent Material: Extremely/strongly acidic, coarse loamy, marine materi.al of sandstone lithology over an extre~ly/strongly acidic,
loamy, lTorainal lodgment till of shale (lTVstly weathered beyond re<X>gnition) and sandstone lithology
Slope: 2.0%
Asrect: Northeas t
site Fbsition: Middle slope
SOil IIOisture and drainage: Moderately well drained, slowly rervious, slow surface runoff
Staniness: Nonstony, slightly cobbly
RPckiness: Nonrocky
C5S Classification: Orthic Humo-Ferric Podzol

"..



wa



N::Jte: Particle size analysis of the m:xainal lodgment ti 11 is often coarser than t.,'1e texture indicated in the

morphological description. CanfOsite samples of this material included a weathered sandstone canp::ment which

caused the discrepancy.



--- ..--------_._~.-

DEPTH COLOR
HORIZON (m) (MOIST)

Ap 0-22 3t"own to dark brown
10 YR 4/3

Bfjgj 22-34 Yel10wish brown
10 YR 5/6

Aegj 34-38 Grayish brown
10 YR 5/2.5

2BC 38-83 Dark reddish brown
5 YR 3.5/3

2Cg 83-95 Dark reddish brown
5 YR 3/3

STRUCTURE COARSE FRAGME~TS w
"---- ------------- N

TEXTURE GRADE SIZE FORM CONSISTENCE % SHAPE AND SIZE
------ _.---~-

SL Weak- Medi um Suhangul ar Friahle 3 Suhan~;;1I' g"a,els
Moderate blockky

SL Weak- Medi um Subangular V. friable 3 Subangular gravels
Moderate blocky

SL-LS Weak Fine Pl aty V. friable 7 Subangular gravels

SCL Moderate Coarse Subangular Fi rm 20 Angul ar cobbles
blocky

CL-SCL Weak- Coarse Platy Firm 20 Angular cobbles
moderate

I

ASSOCIATION MEMBER: BARRIEAU, IMPERFECTLY DRAINED

Site No: 5
Elevation: 30 m AMSL
Parent Material: Extremely/strongly acidic, coarse loamy, marine material

loamy, morainal lodgment till of shale (mostly weathered
of sandstone lithology over an extremely/strongly acidic,
beyond recognition) and sandstone lithology.

Slope: 1.5%
Aspect: Northeast
Site Position: Lower slope
Soil moisture and drainage: Imperfectly drained, slowly pervious, slow surface runoff
Stoniness: Nonstony. slightly cobbly
Rockiness: Nonrocky
CSS Classification: Gleyed Dystric Brunisol

i

[
MORPHOLOGICAL DESCRIPTION

t'
.~

l

MOTTLES

Many, C(J1TT1on

distinct

Many, medium,
distinct

Few, coarse
promi nent

I.
!:
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PHYSICAL ANALYSIS

(Site5)

Particle Size

Sand Silt Clay Sat. Hyd.

Depth 2.0- 0.05- < B.D. Condo

Hori zon (on ) 0.05 Tm1 0.002 Tm1 0.002 Tm1 g/en3 onIhr % Moisture (vol.) at I1x"an H20 Tension

r

0 50 150 341 15,495

Ap 0-22 66.4 20.9 12.7 1. 28 3.71 51.9 45.8 42.5 40.7 12.2

Bfjgj 22-34 74.4 15.4 10.1 1. 51 2.31 43.2 37.7 32.6 29.6 8.9
.,

Aegj 34-38
w
+::-

2BC 38-83 61.9 26.5 11.6 1. 95 0.02 26.4 25.6 23.3 22.0 11.0

2Cg 83-95 49.7 35.8 14.4

Note: Particle size analysis of the morainal lodgment till is often coarser than the texture indicated in the

morphological description. Composite s3T1ples of this material included a weathered sandstone canponent which

caused the discrepancy.



----
O£DTH COLOR STRUCT!IRE COARSE FR~GMENTS w

.tUkiZJ'. ICli) ( ~101ST) fE XTURE GRADE S I Zr---FORM CONSISTENCE -~- Sd"rE ANDSIzE (J1

Ap 0-22 Dark yellowish brown SL Very ~1edi1m Subangular V. fnable 5 S'Jtrr.j~ded gravel
10 YR 4/4.5 weak blocky

Bf 22-34 Yellowish brown LS Weak Medi urn Subangular V. friable 7 Subrounded gravel
10 YR 5i8 blocky

BC 34-60 Dark yellowish brown gLS Very Fine Subangular V. friable 20 Sub rounded gravel
10 YR 4/6 weak blocky

2Cxj 60-100 Brown to dark brown gSL-gSCL Moderate- Med, urn Subangular Fi nn 20 Angular grave I
10 YR 4/3 strong coarse blocky

2C 100 + Dark reddish gray to reddish brown SCL Mass i ve Firm 20 Angular cobbles
5 YR 4/2.5

-'---""_._.~----~_._--._-~. .---

I

;,

I.

I

f

f:

ASSOCIATION MEMBER: BUCTOUCHE, WELL DRAINED

Site: 7
Elevation: 37 m AMSL
Parent material: Extremely/strongly acidic, coarse loamy, marine material of sandstone lithology, over an extrtemely/strongly acidic, loamy,
morainal lodgnent till of shale (mostly weathered beyond recognition) and sandstone lithology
Slope: 3.0%
Aspect: Nurtheast
Site position: Upper slope
Soil moisture and drainage: Well drained, slowly pervious, slow surface runoff
Stoniness: Nonstony, slightly cobbly
Rockiness: Nonrocky
C.S.S. Classification: Orthic Humo-Ferric Podzol

MORPHOLOGICAL DESCRIPTION

--- ---,,,,. ".~
._~ .~..~



CHEMICAL ANALYSIS

(Site 7)

DEPTH pH % Sodium P1'!~ Exehangeab 1e Cations me/100~

HORIZON (em) H2O CaC1Z C %Fe %Al Ca Mg K Al

..--.' .--.-.- ---- --.--.. '-'.-...--,_.-_.~._~-_..__._--_.

Ap 0-22 5.2 4.5 2.05 0.38 0.39 2.16 1. 70 0.30 0.30

Sf 22-34 'i.2 4.5 0.95 0.26 0.41 0.48 0.04 G.P 0.41

BC 34-60 4.9 4.9 0.19 0.06 0.13 0.36 0.03 0.10

2Cxj 60-100 4.8 4.4 0.09 0.03 0.11 0.52 0.07 0.10 0.61

2C 100 + 4.6 4.0 0.14 0.02 0.05 0.76 0.32 0.11 2.07

..,'.
,.'

.
I:

~ :-:~:;'.~
'~~;:'~.~'~';~' .
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Note: Particle size analysis of the morainal lodgment till is often coarser than the texture indicated in the

morphological description. Composite samples of this material included a weathered sandstone component which

caused the discrepancj.
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MORPHOLOGICAL DESCRIPTION

DEPTH STRUCTURE COARSE FRAGMENTS
H00!?I'N (C1'1) COLOR TEXTURE GRADE SIZE FORM CONSISTENCE X SHAPE AND SILE w(X)
--~'-'---- --_..--- -

Ap 0-20 Oark yellowish brown SL weak- medium subangular V. friable 20 Subangular gravels
10 YR 4/4 moderate blocky

Aej 20-26 Light gray to ~ight brownish gray SL weak- fine subangular V. friable 20 Subangular gravels
10 YR 6.5/2 moderate blocky

Bf 26-40 Strong brown <]<;1 weak fine subangular V. friable 25 Subangul ar gravels
7.5 YR 5/8 bIody

Btjcj 40-62 Yel1ow; sh brown to dark ye 11owhi, bnndl gS;. wea:( medium subangular Firm to 25 Subangular gravels
10 YR 4.5/4 "10derate blocky friable

BC 62-75 Yellowish brown to dark yellowish brown gLS-Sl very fine granular V. friable 35 Rounded gravels
10 YR 4.5/4.5 weak

C 75-95+ Dark yellowish brown gLS single loose 40 Rounded gravels
10 YR 4/3.5 grain

-----.----.- ---' "._--_._-- --- ----

. .

"

ASSOCIATION MEMBER: GUIMOND RIVER, RAPIDLY DRAINED

Site No.1
Elevation: 22 m AMSl
Pdrent material: Extremely/strongly acidic, sandy-skeletal glaciofluvial material of sandstone lithology
Slope: 22%
Aspect: North
Site Position: Middle slope
Soil moisture and drainage: Rapidly drained, rapidly pervious, moderate surface runoff
Stoniness: Nonstony; slightly cobbly
Rockiness: Nonrocky
CSS Classification: Orthic Humo-Ferric Podzol

-..-
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DEP'ffi
COlDR

r10RIZ0N (an) ( \\015'1')

Ap 0-22 nark brown
10 YR 3/3

Bf 22-36 Yellowish brown
10 YR 5/6.5

Rfj 36-64 nark yellowish brown
10 YR 4/4

2CXj 64-106 Brown to dark brown
7.5 YR 4/3

2C 106-135 Ie:'ldish brown
5 YR 4/3

SL weak-
<'bderate

SL ',oIea.k;-
<'bderate

&L weak-
I-bderate

SL <'bderate

Medium Subangular V. friable
blocky

f4'!di ~Subangular Friable
Coarse blocky

Site rib: 2
Elevation: 30 m AMSL
Parent material: Extrelll:!ly/strongly acidic,

extremely/strongly acidic,
and sandstone li thology

ASSOCIATlrn MEMBER: HARCaJRl' (DEEP), WELL DRAINED

coarse loamy, morainal ablational till of sandstone lithology over an
loamy, morainal lodgment till of shale (mostly weathered beyond recognition)

Slope: 9%
Aspect: North
Site R>sition: uwer slope
SOil moisture and drainage: Well drained, slowly -pervious, rroderate surface runoff
Stoniness: Nonstony, slightly cobbly
lbckiness: Nonrocky
c.s.s. Classification: Or:thic Humo-Ferric Rxizol

r-t:1RPHOLCX;ICAL DESCRTPTlrn

W
1.0

STRUCTURE COARSE FR.I\(;MENTS

TEJmJRE SIZE FORM CCNSISTENCE \I; srvl.pF. Af\1f) SIZE

"#~ ',~'

~

~~;~t~'~:~01~"~\Rl;':'~:;';;i1f
.~.

I

MedilIll Granular V. friable 10 Angular gravels

10 Anqular qravels

12 Angular gt'avels

Medium Subangular Firm-friable 35
blocky

Flaggs

CL-SCL I-bderate Coarse platy Firm Flaggs20

r,
, . , .
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PHYSICAL ANALYSIS

(Site 2)

Particle Size

Sand Si It Clay Sat. Hyd.

Depth 2.0- 0.05- < B.D. Condo

Horizon (011) 0.05 rmI 0.002 rmI 0.002 I1IT1 g/01I3 O1I/hr % Moisture (vol.) at II x II an H2O Tension

0 50 150 341 15,495

Ap 0-22 64.7 23.7 11.5

Bf 22-36 69.7 22.1 8.2 1.38 6.88 48.2 41.8 32.6 28.5 13.26

~Btj 36-64 66.8 26.1 .....

2Cxj 64-106 68.6 24.8 6.6 1.77 1. 53 33.5 29.8 25.8 22.9 5.9

2C 106-135 55.6 30.0 14.4 2.05 0.03 22.7 22.3 21.2 19.7 13.6

Note: Particle size analysis of the morainal lodgment till is often coarser than the texture indicated in the
\

\

\

morphological description. Ccrnposite sif11ples of this material included a weathered sandstone ccrnponent which

caused the discrepancy.

'.
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MORPHOLOGICAL DESCRIPTION

- ---.-- ---_._-

~DEPTH COLOR STRUCTURE COARSE FRAGMENTS N

HORIZON (em ) (MOIST) TEXTURE GRADE --sm FORM CONSISTENCE % SHAPE ANlJ SIZE

Ap 0-20 Dark ye 11 owi sh brown SL Weak- Medi urn Granular V. friable 10 Angular gravels
10 YR 3.5/4 Moderate

Bfl 20-30 Strong brown SL Weak Medi urn Subangular V. friable 10 Angular gravels
7.5 YR 5/8 blocky

Bf2 30-47 Brown to dark brown SL Weak- Medi urn Subangular Friable 10 Angular gravels
7.5 YR 4/4 Moderate blocky

2Btj 47-71 Dark reddish brown SCL Moderate Mediurn- Subangular Firm 30 Angular cobbles
5 YR 3/3 Coarse blocky

~Bt 71-95 Dark reddish brown CL-SCL Massive Firm 20 Angular cobbles
5 YR 3/3.5

ASSOCIATION MEMBER: HARCOURT, MODERATELY WELL DRAINED
'.

Site No: 9
Elevation: 41 m AMSL
Parent Material: Extremely/strongly acidic, coarse loamy, morainal ablational till of sandstone lithology over an
extremely/strongly acidic, fine loamy, morainal lodgment till of shale (mostly weathered beyond recognition) and
sandstone lithology
Slope: 2.5%
llspect: East
Site Position: Upper slope
Soil moisture and drainage: Moderately well drained, slowly pervious, slow surface runoff
Stoniness: Nonstony, slightly cobbly
Rockiness: Nonrocky
CS5 Classification: Luvisolic Hurno-Ferric Podzol

r



CHEMICAL ANALYSIS

(Site 9)

DEPTH ~% Sodium Pyro. Exchangeable Cations me/100,,9.

HORIZON (cm) H2O CaC12 C %Fe %Al Ca Mg K Al

Ap 0-20 5.2 4.7 2.59 0.36 0.25 4.64 0.31 0.19

Bf1 20-30 4.8 4.4 2.14 0.78 0.71 0.97 0.07 0.07 0.78

Bf2 30-47 4.5 4.2 1.09 0.70 0.63 0.57 0.06 0.07 1.06

2Btj 47-71 4.9 4.1 0.11 0.05 0.12 0.68 0.13 0.09 2.17

2Bt 71-95 4.7 3.9 0.08 0.03 0.08 1. 36 0.80 0.14 4.33

r
.1
.;
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Horizon

Ap

Bfl

Bf2

2Btj

2Bt

Depth

(an)

0-20

20-30

30-47

47-71

71-95

Sand

2.0-

0.05111I1

62.4

67.1

62.9

69.6

64.2

Particle Size

Si It

0.05-

0.002 mm

24.4

23.1

25.2

16.8

17.3

PHYSICAL ANALYSIS

Clay

< B.D.

0.002111I1 g/an3

13.1

9.8 1.35

11.9

13.6

18.6 1.98

Sat. Hyd.

Condo

anIhr

7.21

0.002

% Moisture (vol.) at

o 50

"x" an H20 Tension

150 341 15,495

49.1 42.1 35.3 33.4 16.0

25.4 25.1 24.4 13.623.5

. Note: Particle size analysis of the morainal lodgment till is often coarser than the texture indicated in the

morphological description. Composite samples of this material included a weathered sandstone component which

caused the discrepancy.



MORPHOLOGICAL DESCRIPTION

DEPTH COLOR STRUCTURE COARSE FRAGMENTS +=-CJ1

HORr ZON (an ) (MOIST) TEXTURE GRADr-S(ZE---- FORM CONSISTENCE TSHAPE AND SIZE

Dark yellowish brown
Ap 0-20 10 YR 3.5/4 SL Weak MediL/11 Subangular V. friable 10 Angular cobbles

blocky
Yellowish brown

Bfj 20-32 10 YR 5/5.5 SL Weak Medi L/11 Subangular V. friable 10 Angular cobbles
blocky

Brown to dark brown
an 32-41 7.5 YR 4/3 SL We a k - MediL/11 Subangular V. friable 10 Angular cobbles

Moderate blocky
Reddish brown

2Btjxj 41-73 5 YR 4.5/3 SL-SCL Weak Medi L/11 Subangular Firm 20 Angular cobbles
blocky

Reddish brown
2Bt 73-87 5 YR 4/3 SCL Weak- Coarse Platy Firm 25 Angular cobbles

Moderate
_. _....-_._-.- . ---_._-_.-.- .----...,. ~.-..--.'_.-_.---- -_.-----------

It
r

ASSOCIATION MEMBER: HARCOURT, MOOERATELY ~ELL DRAINED

Site No.4
Elevation: 35 m AMSL
Parent Materlal: Extremely/strongly acidic, coarse loamy, morainal ablational till of sandstone lithology over an extremely/strongly
acidic, loamy, morainal lodgment till of shale (mostly weathered beyond recognition) and sandstone lithology
Slope: 3.0%
Aspect: Northeast
Site position: Upper slope
Soil moisture and drainage: Moderately well drained, slowly pervious, slow surface runoff
Stoniness Nonstony, moderately cobbly
Rockiness Nonrocky
CSS Class fication: Brunisolic Gray Luvisol



l CHEMICAL ANALYSIS

(Site 4)

I DEPTH pH % Sodium p~ Exchangeable Cations me/100~

~HORIZON (em) H2O CaC12 C %Fe %Al Ca Mg K Al

+::-
:;-.i

0"1
~Ap 0-20 5.6 4.8 1. 97 0.27 0.25 2.29 0.58 0.26

I' Bfj 20-32 4.7 4.7 0.40 0.19 0.25 0.53 0.28 0.12

Bm 32-41 5.0 4.5 0.18 0.06 0.13 0.72 0.28 0.17

2Btjxj 41-73 5.3 4.2 0.24 0.03 0.08 0.74 0.37 0.14 1. 56

2Bt 73-87 4.8 4.1 0.05 0.03 0.07 0.91 0.53 0.12 2.28

~"



PHYSICAL ANALYSIS

(Site 4)

Partic le Size

Sand Si It Clay Sat. Hyc!.

Depth 2.0- 0.05- < B.D. Condo

Horizon (an) 0.05111I1 0.002 111I1 0.002 111I1 g/an3 an Ihr % Moisture (vol.) at !Ix" an H20 Tension

0 50 150 341 15,495

Ap 0-20 67.8 21.6 10.6

Bfj 20-32 73.8 17.7 8.5 1.43 10.81 46.0 36.9 31.0 29.4 12.2
""'..j:::>

B11 32-41 68.5 23.1 8.4 '-J

2Btjxj 41-73 62.4 25.8 11.8 1.89 0.10 28.4 27.1 24.9 23.8 12.0

2Bt 73-87 59.4 28.4 12.2
I"

I,

.-

Note: Particle size analysis of the morainal lodgment till is often coarser than the texture indicated in the

morphological description. Canposite sanples of this material included a weathered sandstone ccrnponent which

caused the discrepancy.



Weak-
SL Moderate MediLITI Subangular V. fri able 7 Angular gravels

blocky

few, coarse, Sl Weak- Fine Subangular V. friable 7 Angular gravels
faint Moderate blocky

few, fine, SL Weak- MediLITI Subangular V. friable 7 Angular gravels
distinct Moderate blocky

few, coarse, CL-SCL Very Coarse Subangul ar Firm 20 Angular cobbles
pran i nent weak blocky

canmon, coarse SCL Weak Coarse Platy Firm 35 Anqular cobbles
pran i nent

..
".

,.,
f'

ASSOCIATION MEMBER: HARCOURT, MODERATELY WELL DRAINED

Site No. 13
Elevation: 39 m AMSL
Parent Material: Extremely/strongly acidic, coarse loamy, morainal ablational till of sandstone litholoqy over an extremely/strongly
acidic, fine loamy, morainal lodgment till of shale (mostly weathered beyond recognition) and sandstone lithology
Slope: 1.5%
Aspect: West
Site position: Crest
Soil moisture and drainage: Moderately well drained, slowly pervious, slow surface runoff
Stoniness: Moderately stony, moderately cobbly
Rockiness: Nonrocky
CSS Classification: Gleyed Podzolic Gray Luvisol

I-

DEPTH
HOR J70N rem)

COLOR
(MOIST)

MORPHOLOGICAL DESCRIPTION

TRU TURt

MOTTLES TEXTURE GRADE SIZE FORM CONSISTENCE % SHAPE AND SIZE

LFH 7-0 Black to very dark
brown
10 YR 2/1.5

I

'>
Ae 0-11 Pinkish gray

7.5 YR 7/2

Bf 11-22 Strong brown
7.5 YR 4.5/6.5

Bfj 22-34 Brown
7.5 YR 5/4

2Bt 34-60 Reddish brown
5 YR 4/4

2Cg 60-75 Reddish brown
5 YR 4/3.5

-----

I'



CHEMICAL ANALYSIS

(Site 13)

r DEPTH _2!! % Sodium Pyro. Exchangeable Cations me/1QO~

HORIZON (em) H2O CaClZ C %Fe %Al Ca Mg K Al

~~1.0
lFH 7-0

~Ae
()-ll 4.2 3.7 2.23 0.09 0.06 0.18 0.07 0.05 3.05

Bf 11-22 4.5 4.0 0.73 1. 35 0.68 0.17 0.08 0.08 3.55

[~

Bfj 22-34 5.0 4.2 0.24 0.34 0.30 0.20 0.04 0.07 1. 83

2Bt 34-60 4.7 4.0 0.27 0.08 0.09 0.79 0.52 0.09 3.74

i

2Cg 60-75 5.2 4.1 0.19 0.06 0.06 2.37 1. 57 0.10 2.00

.'

f:

..
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Note: Particle size analysis of the morainal lodgment till is often coarser than the texture indicated in the

morphological description. Composite samples of this material included a weathered sandstone component which

caused the discrepancy.
1"0



MORPHOLOGICAL DESCRIPTION

DEPTH STRUCTURE COARSE FRAGMENTS
HORIZON (an ) COLOR MOTTLES TEXTURE GRADE SIZE FORM CONSISTENCE % SHAPE AND SIZE

-----
Ap 0-10 Dark grayish brown L-SL Weak Coarse Granul ar Friable 5 Angular cobbles

10 YR 412.5

Apg 10-20 Gray to grayish brown many, medium, l Massive Firm- 5 Angular cobbles
10 YR 5/1.5 proo i nent Friable

Bg 20-30 Yel10wi sh brown many, fine, l Weak- Flne Platy Fi rm- 5 An9ular cobbles
10 YR 5/4 proo i nent Moderate Friable

2Btg 30-64 Reddish brown many, coarse CL-SCl Weak Coarse Subangular Firm 25 Angular cobbles
5 YR 4/4 prooinent blocky

2Btgj 64-105 Dark reddish brown few, coarse CL-SCL Weak Medi um Platy Firm 20 Angular cobbles
2.5 YR 3/4 distinct

ASSOCIATION MEMBER: HARCOURT-STONY BROOK, IMPG~FECTLY DRAINED

Site No.: 8
Elevation: 35 m AMSl
Parent Material: Extremely/strongly acidic, loamy, morainal ablational till of sandstone lithology over an extremely/strongly acidic,
fine 10~IY, morainal lodgment till of shale (mostly weathered beyond recognition) and sandstone lithology
Slope: 0.5%
Soil moisture and drainage: ~perfectly drained, slowly pervious, slow surface runoff
Stoniness: Nonstony, slightly cobbly
Rockiness: Nonrocky
C.S.S. Classification: Gleyed Brunsolic Gray Luvisol

I~

r
I-

.~,

L~.__~ _.. ..__



CHEMICAL ANALYSIS

(Site 8)

DEPTH ----p'H % Sodium P~ Exchangeable Cations me/100 9

HOR!ZON (cm) H2O CaC12 C %Fe %Al Ca Mg K Al

U1
Ap 0-10 5.6 4.8 1. 58 0.20 0.08 7.37 0.31 0.17

N

Apg 10-20 5.9 5.0 2.18 0.25 0.12 8.28 0.37 0.18

Bg 20-30 4.9 4.3 0.26 0.18 0.08 1. 98 0.20 0.08 0.89

2Btg 30-64 5.1 4.1 0.06 0.06 0.06 3.00 1.64 0.13 2.17

2Btgj 64-105 5.1 4.2 0.02 0.05 0.04 4.22 2.30 0.13 1.11

':

I'I
I.

! .
I;



PHYSIC1L ililLYSIS

(Sit. 8)

Particle Size

Sand Si 1t Clay Sat. Hyd.

Depth 2.0- 0.05- < 8.0. Condo

Horizon (an) 0.05 !1IT1 0.002 !1IT1 0.002 !1IT1 g/cm3 an Ihr % Moisture (vol.) at ItXIl an H20 Tension

-----
0 50 150 341 _~.495

Ap 0-10 53.2 27.5 19.3

Apg 10-20 47.7 30.1 22.2 1. 51 0.01 43.2 41.9 41.1 40.3 18.1
CJ1

Bg 20-30 51.8 29.8 18.4 w

2Bty 30-64 48.5 25.1 26.4 1.84 0.24 30.8 29.8 28.1 26.9 20.0

2Btgj 64-105 49.8 24.9 25.3

Note: Particle size analysis of the morainal lodgment till is often coarser than the texture indicated in the

morphological description. Composite samples of this material included a weathered sandstone component which

caused the discrepancy.
"-I.
I
I";

~.". '.



MORPHOLOGICAL DESCRIPTION

(J"1

DEPTH COLOR STRUCTURE COARSE FRAGMENTS
~HORIZON (em) (MOIST) MOTTLES TEXTURE GRADE SIZE FORM CONSISTENCE r SHAPE ANDTILE

Of 15-10

em 10-0

Aeg 0-10 Light gray SCL-SL Very Medium Subangular Friable 5 Angular gravels
10 YR 7/2 weak blocky

8g 10-17 Yellowish brown Many, coarse SCL Weak- Fine Subangular Fri able 5 Angular gravels
10 YR 5/4 prominent moderate blocky

2Btg 17+ Reddish brown CL Weak Coarse Platy Firm 10 Angular cobbles
5 YR 4/4

.'

ASSOCIATION MEMBER: HARCOURT , POORLY '.DRAINED

Site No.: 15
Elevation: 32 m AMSL
Parent Material: Extremely/strongly acidic, loamy, morainal ablational till of sandstone
acidic, fine loamy, morainal lodgment till of shale (mostly weathered beyond recognHion)
Slope: 1.0%
Aspect: West
Site Position: Lower Slope:
Soil Moisture and Drainage: Slowly drained, slowly pervious, very slow surface runoff
Stoniness: Slightly stony; slightly cobbly
Rockiness: Nonrocky
C.S.S. Classification: Orthic Luvic Gleysol

lithology over an extremely/strongly
and sandstone lithology

, .

_~, ,_-~~~~ !!"-,,",.J'.~_. :"'_..~_." "~._
_ __

--



';p 0-20 Brown to dark brown L-SL Weak- Medi LJ11 Subangul ar Friable 7 .l\ngul ar gravels
7.5YR4/4 moderate blocky

Ah 20-22 Black L Friable 7 Angular gravel s
5 YR 2.5/1

Ae 22-26 Reddish gray L Moderate MediLJ11 Subangular Friable 7 Angular gravels
'i VR 5/2.5 blocky

B'ngj 26-38 Reddish brown many, mediLJ11, L Moderate Fine Subangular Fri able 7 Angul ar gravels
6.5 VR 4/4 distinct blocky

3tgjl 38-71 Reddish brown many, coarse, CL-SCL Moderate Coarse Subangu 1ar Firm 15 Angular cobbles
5 YR 4/3 distinct blocky

8tgj2 71- 95 Reddish brown many. coarse ;;L-SCL Weak- MediLJ11 Platy Firm 15 Angular cobbles
5 YR 4/3 distinct moderate_____

0- ._.-.,_

ASSOCIATION MEMBER: STONY BROOK, IMPERFECTLY DRAINED
'.

Site No.: 11
Elevation: 40 m AMSL
Parent Material: Extremely/strongly acidic, fine loamy, morainal lodgment till, of shale (mostly weathered beyond recognition) and
sandstone lithology
Slope: 1.5%
Aspect: West
Site Position: Crest
Soil moisture and drainage: Imperfectly drained, slowly pervious, slow surface runoff
Stoniness: Nonstony, slightly cobbly
Rockiness: Nonrocky
CSS Classification: Gleyed Brunisolic Gray Luvisol

MORPHOLOGICAL DESCRIPTION

OEPTH
HORIZON (011)

COLOR

(MOIST)

STRUCTURE

SIZE FORMMOTTLES TEXTURE GRADE CONSISTENCE
COARSE FRAGMENTS

% SHAPE AND SIZE

.,



I

~.;
)
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~.

~Ph~SICAL L~ALYSIS

I: (Site 11)

Particle Size----
..

Sand Si 1t Clay Sat. Hyd.

Oepth 2.0- 0.05- B.D. Cond.
..

9/cm3I' Hori zon (cm) 0.05 nm 0.002 rm\ 0.002 nm cm/hr % Moisture (vol. ) at "XIIem H20 Tension

" ~0 50 150 341 15,495
-~--'-~--" --

IJ

Ap 0-20 52.5 29.7 17.8 1. 37 1.69 48.2 46.6 44.6 42.3 11.3

Ah 20-22 ()'1

22-26
--.J

Ae

Bmgj 20-38 51. 8 29.4 18.8

Btgjl 38-71 50.0 26.4 23.6

Btgj2 71-95 49.9 26.0 24.1 1. 93 0.002 27.0 26.4 25.5 24.4 16.2

"
Note: Particle size analysis of the morainal lodgment till is often coarser than the texture indicated in the

morphological description. Composite samples of this material included a weathered sandstone component which

caused the discrepancy.



DFPW COTfJR STRUCI'!JRE COARSE FRl'.GME!'rl'S
HORIZOO (an) (1-r)IST) r-oITLES TEXTURE GRADE SIZE l"ORM CX~SISTENCE ~SHAPEANi) SIZE

AjX1 O-;JO Dark yelh:JWishbrown to many, fine, L loJeak Medi urn Subangular v. friable 7 l\ngular cobCles
yellowish brown prominent blocky
10 YR 4.5/5

~20-34 Dark reddish gray to many, medium SCL toDderate- Fine Subangular Friable 7 Angular cobbles
reddish brown prominent stronq blocky
5 YR 4/2.5

Btq 34-61 Reddish bro..11 many, coarse, SCL r-'oderate MOOi um- Subangular Firm 20 Anglllar cobbl!>5
C; YR 4/3 prominent coarse blocky

Btqj 61-90 Dark reddish brown to many, medium, CIrSCL weak Medi um platy Firm 15 Angular cobbles
reddish brown distinct
4 YR 3. 5/3

-.--_.------ ._~-----

I,.

0"

f ASSOCIATICN MEM3ER: S'KNY BR:X)K, POORLY DRAINED
'.

Site No.: 10
Elevation: 38 m AMSL
Parent Material: Extrerely/strongly acidic, fine loamy, IOOrainal lodgment till of shale (lOOstly weathered beyol')j recognition) am
sandstone li thology
Slope: 1. 5%
Aspect: Northeast
Site Fbsition: ££>wer slope
Soil moisture and drainage: Poorly drained, slowly pervious, very slow surface runoff
Stoniness: Nonstony, moderately cobbly
!bckiness: Nonrocky
CSS Classification: 0rthic Luvic Gleysol

"4

U1
CO

I,

~, ~
- .
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)
PHYSICAL ANALYSTS

J (Site 10)
,f'?
j:

Particle Size

Sand Si 1t Clay Sat. Hyd.

Depth 2.0- 0.05- < B.D. Condo

I: Hori zon (011) 0.05 rrm 0.002 rrm 0.002 ITI1l g/an3 011/hr % Moisture (vol.) at II XII
0T1 H20 Tension

I

0 50 150 341 15,495

~Apg 0-20 56.5 26.4 17.1 1.54 0.33 41.9 39.5 37.7 35.6 10.9

Bg 20-34 58.9 22.4 18.8
~0'\

Btg 34-61 59.3 20.7 20.0 a

f Btgj 61-90 61. 9 19.7 18.4 1. 92 0.04 27.8 26.3 24.8 23.4 13.4

Note: Particle size analysis of the morainal lodgment till is often coarser than the texture indicated in the

morphological description. Composite samples of this material included a weathered sandstone component which

caused the discrepancy.

.. ,_., ~"...~-_.' ,.- '--~~-....._--_._--



MORPHOLOGICALDESCRIPTION

DEPTH COLOR STRUCTURE COARSE FRAGMENTS

""HORIZON (011 ) (MOIST) TEXTURE GRADE SILt ruRH- CONSISTENCE -~C"SHAPEn ;t,OSIZE .....

-----
Ap 0-17 Dark yellowish brown SL Weak- Medi urn Subangular Friable 10 Angul ar Cobbles

10 YR 3.5/4 moderate blocky

Bf 17 -32 Strong brown SL Weak Medi urn Subangular V. friable 35 Angular cobbles
7.5 YR 5/8 blocky

Bfj 32-48 Yellowish brown SL Weak Coarse Granular V. friable 35 Fl aggs
10 YR 5/5.5

BC 48-68 Yellowish brown SL-LS Weak Medi urn Granular V. friable 40 Flaygs
10 YR 5/4

C 68-110 Dark yellowish brown SL Weak Medi urn Subangular Friable 45 Flaggs
10 YR 4/4 blocky

I
~

ASSOCIATION MEMBER: SUNBURY, WELL DR~INED

I.

i:

Site No.: 3
Elevation: 21 m AMSL
Parent Material: Extremely/strongly acidic, loamy-skeletal morainal ablational till of sandstone lithology
Slope: 12%
Aspect: North
Site Position: Upper slope
Soil Moisture and Drainage: Well drained, rapidly pervious, moderate surface runoff
Stoniness: Moterately stony; very cobbly
Rockiness: Nonrocky
C.S.S. Classification: Orthic HurnoFerric Podzol

r

..

.

I

/.

,
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62

The Methods of Physical and Chemical Analyses are from The

Manual on Soil Sampling and Methods of Analysis, Second

Edition, 1978, J.A. McKeague, Editor.

Analysis Procedure Code

pH ln H20 (water) 3.13

pH ln CaC12 (0.01 M) 3.11

Total carbon (% C) 3.611

Total nitrogen (% N) 3.622

% pyrophosphate soluble organlc 3.615

Matter index

~ ash 3.81

Calorific value

% fiber content unrubbed 2.81

% fiber content rubbed 2.82

Exchangeable cations 3.31

Cation exchange capacity (CEC) 3.36

Particle size analysis 2.112

Bulk density (B.D.) 2.211

Saturated hydraulic conductivity 2.51*

% moisture at "x" cm H20 tension 2.421*, 2.432

Sodium pyrophosphate extractable Fe and Al 3.531

*As modified by Chow, T.L., Agriculture Canada, Research

Branch, Fredericton, N.B.

----



Explana tion ofMap Unit Symbols

al Simple mapping unit :
Phase

Soil Association_

	

1

	

/Drainage
e .g .

	

HT
C

3

slope

Guimond River

	

Marine

1 .

2 .

3 . Dominated by imperfectly drained with
well and/or moderately well drained .

4 . Imperfectly drained .

5 . Dominated by imperfectly drained with
poorly drained .

6 . Dominated by poorly drained with
imperfectly drained . erosion

7 . Poorly and/or very poorly drained .

'Footnotes:' 1) Permeability .

Drainage,

Class	cm/hr r .

Variable

Rapidly, well and/or moderately well drained .

2) Surface texture .i s.based on the
plow layer or an average of the
upper 25 cm for virgin soils .

Map Legend

Soil Parent Material

40 to 120 cm of dominantly brown (7 .5 YR) to
dark brown (10 YR) extremely acidic, mesic
and humic sedge-sphagnum peats over, mineral
soil .

>100 cm consisting of 25 to 50 cm of very
friable, yellowish brown (10 YR), acidic
SL5), with less than 10% rounded sandstone
gravels over a firm to very firm, dark
reddish brown (5 YR), acidic, SCL to CL,
with 10-25% angular sandstone cobbles .

>100 cm consisting of 50 to 100 cm of very
friable to loose

yellowish.

brown (10 YR)

acidic, SL-LS with less than
l0%

rounded
sandstone gravels over a firm to very firm,
dark reddish brown (5 YR) acidic, SCL to CL,
with 5-25% angular sandstone cobbles .

>100 cm of loose, yellowish brown (10 YR)
to olive brown (2 .5 Y), acidic, gLS to gSL
with 20 to 40% rounded sandstone gravels .

>100 cm consisting of 30 to 50 cm of friable
to very friable, strong to yellowish brown
(7 .5-10 YR), acidic, $L over a firm to very
firm, dark reddish brown (5 YR), acidic, CL
to SCL, with 5 to 25% angular sandstone
cobbles .

>100 cm of firm to very firm, dark reddish
brown (5 YR), acidic, CL to SCL with 5 to
25% angular sandstone cobbles .

.>100 cm of very friable to friable,
yellowish brown (10 YR), acidic, SL with
10 to 45% sandstone flaggs .

Dominated (40 to 80%) by well and/or moderately well
drained with significant (20-40%) imperfectly
drained .

significant

significant

significant

.
3)

.
Drainage classes

B

C

D
R
W

MW

I
P

VP

b) Complex mapping unit :
Dominant* Soil Association

	

Significant** Soil Association
Drainage% Drainage S84HTS

" .Dominant

	

= 40 to 80% of the area
Significant = 20 to 40% of the area

0-

Imperfectly drained
Poorly drained

Very poorly drained

b

slope

Mottled zone

Gray, brown, or stained zone

Permanent or fluctuating

Rapidly drained
Well drained

Moderately well drained

Phase

Soil phases are used to indicate map
units in which an appreciable area of
the soils vary from the central concept
of the mapped association . The following
were mapped :

S - depth to restricting layer shallower
than usual minimum

D - depth to restricting layer I deeper
than usual (',X to 2x maximum)

overwash, deposits from water

water table

(Note : Compact subsoils alter rooting patterns)

4) Organic soils

Class

5) Mineral soil textures

Slope

a 0-0 .5
b 0 .5-2

c 2-5

d 5-9
e 9-15

15-30
30-45

f - fibric (weakly decomposed)

m .- mesic (moderately decomposed)

LS - loamy sand
gLS - gravelly loamy sand
SL - sandy loam

gSL - gravelly sandy loam

L - loam
SCL - sandy clay loam

CL - clay loam

Permeability

Depth to
Restricting
Layer (cm,)

Average
Surface

Texture2)

Drainage Classes
3)

Mapped
R W MW I P VP

variable variable unknown

very slow 20-30 cm f4 ), m X

moderately rapid 25-50 SL5) X X X .
to rapid over
moderately slow
to very slow

rapid to very 50_100 SL X X
rapid over
moderately slow
to very slow

'

very rapid >100 gSL X

moderately to 35-50 St. X X X X X
moderately rapid (SL-SCL on
over very slow drained

sites
poor]

moderate over 30-40 L, CL X X X X
very slow

rapid to very >100 SL X X
rapid

Symboi
Soil Association
or Land Type

Mode of
Deposition

AN An thropogenic Man-modified

AS Siding Paludification

BA Barrieau Marine over
Morainal

(lodgment merit
till l

BU 8uctouche Marine over
Morainal
(lod merit

till l

.,HT Harcourt Morainal
(ablation
over
lodgment
till)

SB Stony Brook Morainal .
(lodgment
till)

'SN Sunbury Morainal
. (ablational

till)

very slow <0 .1

slow 0 .1-0.5
moderately slow 0 .5-2 .0

moderate 2 .0-6 .0

moderately rapid 6 .0-13.0

rapid 13 .0-25 .0

very rapid <25.0
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	Surficial Geology of the Area 
	Soils of the Senator Herve J. Michaud Experimental Farm 
	have developed in materials that are largely the results of 
	glaciation and post glacial marine submergence. 
	Glacial 
	deposits of moderately fine-textured, reddish brown coloured 
	lodgment till were laid down on the underlying Pennsylvanian 
	sandstone bedrock. 
	Upon glacier retreat, a thin, discontinuous 
	layer of ablational debris was deposited on the lodgment till. 
	Post glacial marine submergence resulted in varying degrees of 
	modification to this. 
	Surficial mantles of coarse-textured 
	marine sediment are the most obvious. 
	Land emergence is thought 
	to have been at least partially completed by 8000 B.P. 
	Soil 
	formation, including organic soil accumulation (paludification), 
	has been active Since. 
	For a more detailed account of the geological history of 
	the area, the reader is referred to Rampton and Paradis, 1981. 
	Soil Mapping 
	Soil mapping and sampling was carried out during October of 
	1982. 
	All statements in this report refer to soil conditions as 
	they existed at the time of mapping. 
	There is one exception to 
	this: 
	In those areas that were tile drained prior to the 
	inventory, it 
	was not possible to identify resultant moisture 
	regime modifiications and so drainages indicated reflect 
	conditions as they existed prior to tiling. 
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	Titles
	Acadie Siding Association (AS) 
	Those soils mapped as Acadie Siding are shallow organics 
	associated with the two peat land deposits at the southern end of 
	the farm (forested area). 
	While both can be considered fens. 
	the more southernly is in a transitional stage of development 
	from minerotrophic (fen) to ombrotrophic (bog) environment. 
	Vegetative cover varies considerably between the two 
	deposits as a result of nutritional differences. The southern 
	deposit is open. 
	It is dominated by sphagnum mosses and low 
	erlcaceous shrubs. with stunted black spruce and larch 
	concentrated around the outer perimeter. 
	In appearance. it is 
	more characteristic of a basin bog. 
	Vegetative cover of the 
	northern deposit differs from this in both degree and 
	composition. 
	It is completely treed. with mature larch and 
	black spruce. 
	Willows. grasses and feathermoss are found in 
	addition to the ericaceous shrubs and sphagnum mosses. 
	Thickness of the organic material varies from 40 to 120 
	cm. Peat stratigraphy usually consists of a thin surficial 
	layer. 15 to 20 cm of fibric (weakly decomposed) sphagnum peats. 
	over 20 to 100 cm of humic (strongly decomposed) to mesic 
	(moderately decomposed) sedge-sphagnum peat. 
	The underlying 
	mineral soil is assumed to be the clay loam or sandy clay loam 
	lodgment till that dominates the surrounding mineral soils. 
	The surface peat is: 
	brownish eoloured; acidic; low in 
	bulk density «0.075 gm/em3); rapidly permeable; high in rubbed 
	fiber content. and class 1 to 4 on the von Post scale of 
	decomposition. 
	Properties of the subsurface peat vary from this 
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	Titles
	due to its more advanced state of decomposition and its 
	different botanical or~g~n. 
	It ~s: 
	brownish colored; acidic; 
	moderate 
	~n bulk density 
	(>0.075 
	moderate 
	to 
	very slowly permeable; moderate to low ~n rubbed fiber content; 
	and class 5 to q on the van Post scale of decomposition. 
	Both deposits are relatively level or flat, occupy~ng mlnor 
	depressions or drainage channels. 
	Drainage ~s very poor. 
	Water 
	table levels are at or near the surface throughout the year. 
	Surface ponding ~s common. 
	Runoff and seepage from adjacent 
	mineral soils ~s a major contributor of water. 
	These Acadie Siding soils range ~n classification from 
	Terric Fibric Humisols to Terric Humic Mesisols (Canada Soil 
	Survey Committee, Subcommittee on Soil Classification, 1978). 
	Anthropogenic Materials (AN) 
	Areas mapped as being anthropogenic consist of 
	man-modified materials. 
	Three areas were mapped. 
	The first area includes the land surrounding the two 
	irrigation ponds on the lower terrace immediately adjacent to 
	the Buctouche River. 
	Soil materials have been excavated and 
	redistributed to form the two ponds. 
	The soil appears to have 
	consisted of a fine-textured marine deposition. 
	It is a mass~ve 
	silty clay loam to silt loam. 
	-- .. -~_:_~.,.,- --'-------- 
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	Titles
	The second anthropogenic site 1S adjacent to the 
	garage-machine storage building. 
	It was formerly the site of a 
	barn and miscellaneous out-buildings. 
	Material composition 
	varies widely. 
	The third, and last site, 1S a forested section at the end 
	of the cleared land that is being used as a disposal area for 
	mineral and orRanic debris. 
	Underlying soils are Acadie Siding 
	grading into Stony Brook. 
	Rarrieau Association (RA) 
	Barrieau Association soils have developed 1n deposits 
	consisting of thin coarse-textured marine materials overlying 
	moderately fine-textured morainal lodgment till. 
	See Figure 1. 
	Typically, the upper material consists of 25 to 50 em of 
	yellowish brown coloured, acidic, very friable, moderately rapid 
	to rapidly permeable sandy loam derived from Pennsylvanian 
	gray-green sandstone. 
	The lower material is a dark reddish brown 
	coloured, acidic, firm to very firm, very slowly permeable sandy 
	clay loam to clay loam derived mainly from sandstone (rich 1n 
	manganese), shale and siltstone. 
	While the mar1ne material 
	usually has less than 10% rounded sandstone gravels, the 
	underlying till characteristically has 10 to 25% angular, cobble- 
	sized soft (weathered) sandstones scattered throughout. The 
	upper 20 to 30 em of the lodgment till is usually somewhat 
	modified as a result of washing during deposition of the 
	surficial mantle. 
	It 1S lighter in texture, sandy loam to sandy 
	clay loam, and somewhat more permeable, moderately slow to slow. 
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	Titles
	Drainage conditions mapped on the farm vary from well 
	drained to imperfectly drained. 
	Seepage, and temporary perched 
	water tables are common, as a result of the very slowly permeable 
	subsoil. 
	Well and moderately well dained Barrieau soils are 
	classified as Orthic Humo-Ferric Podzols (Canada Soil Survey 
	Committee, Subcommittee on Soil Classification, 1978). 
	Imperfectly drained members are more apt to be Gleyed Dystric 
	Brunisols. 
	Buctouche Association (BU) 
	Soils mapped as Buctouche have developed 1n deposits 
	consisting of moderately thick coarse-textured, marine materials 
	overlying moderately fine-textured morainal lodgment till. See 
	Figure 2. 
	Buctouche soils are deeper variations of the Barrieau 
	Association in that the surficial mantle of marine material 1S SO 
	to 100 cm thick. 
	Chemical and physical properties of the two 
	materials are much the same for both. 
	In Buctouche soils, the 
	lower portion of the marine deposited layer is usually distant 
	enough (60-80 cm) from the mineral soil surface to be affected to 
	only a limited degree by weathering and soil formation. 
	It is 
	loose to very friable and very rapidly permeable. 
	As 1n the 
	Barrieau soils, the upper 20 to 30 cm of the lodgment till has 
	been modified by washing during deposition of the surface 
	material. 
	," ~. , 
	..,f".'"..~. 
	, .' ...~-,.- 
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	_ ~ .,t . 
	Most of the Buctouche soils that are mapped are well 
	drained. 
	Imperfectly drained sites occur where topographic 
	conditions create seepage collection zones. 
	Well-drained Buctouche soils are classified as Orthic 
	Aumo-Ferric Podzols. 
	Guimond River Association (GI) 
	Guimond River soils have formed ~n thick, coarse-textured, 
	marine deposits. 
	Only one minor area of this soil was mapped. 
	It ~s located on the steeply sloping bank adjacent to the 
	Buctouche River. 
	These soils consist of more than 100 cm of yellowish-brown 
	to olive-brown coloured, acidic, loose, very rapidly permeable, 
	gravelly loamy sand to sandy loam. 
	Coarse fragments of soft, 
	rounded, sandstone, gravels occupy 20 to more than 40%. 
	Drainage ~s rapid. 
	Available water-holding capacity ~s low 
	but potential water deficit problems may not occur s~nce the site 
	is ~n somewhat of a seepage transmission area. 
	Rapidly drained Guimond River soils are classified as Orthic 
	Humo-Ferric Podzols. 
	Harcourt Association CHT) 
	Soils of the Harcourt Association have developed on morainal 
	materials consisting of a thin, moderately coarse-textured, 
	ablational till, over a moderately fine-textured lodgment till. 
	This ~s the dominant soil on the farm. 
	See Figure 3. 
	The upper material (ablational till) consists of 35 to 50 cm 
	of strong brown to yellowish-brown coloured, acidic, friable, 
	.-' 
	.- 
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	"washed in". 
	The underlying lodgment till is a dark 
	reddish-brown coloured, acidic, firm to very firm, very slowly 
	permeable, clay loam to sandy clay loam. 
	Within the profile, 
	coarse fragments of angular, cobble sized sandstone usually 
	occupy 5 to 25% increasing in content with depth. 
	A weak 
	manganese), siltstone and shale, however, the latter two rock 
	types are mostly disintegrated beyond recognition. 
	Most of the 
	sandstone coarse fragments are also highly weathered (i.e., 
	soft). 
	All cultivated fields have undergone surface stone 
	removal, to some degree. 
	Under virgin, forested conditions, most 
	Harcourt soils are moderately stony to very stony (0.1-5% of 
	surface area covered by stones). 
	Those Harcourt soils mapped between the paved government 
	road and the Buctouche River vary slightly from those mapped 
	elsewhere on the farm. 
	They appear to have been subjected to 
	more intensive washing action during, or shortly after, their 
	original deposition. 
	The upper 20 to 40 cm of the lower material 
	(lodgment till) is somewhat altered. 
	It 1S lighter 
	textured--srindy loam to sandy clay loam--and more 
	permeable--slowly permeable--than Harcourt lodgment till proper. 
	(Note: 
	This variation is the same as that found in Barrieau 
	soils. ) 
	'I.!1;',',.,~ 
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	All members of the Harcourt catena (drainage sequence) were 
	mapped on the farm: 
	well, moderately well, imperfect, poor, and 
	very poor. 
	Internal drainage is severely restricted. 
	Site drainage 1S thus a magnification of relief. 
	Under 
	saturated conditions, seepage, (lateral water movement) along the 
	surface of the relatively impermeable subsoil, 1S common. 
	After 
	heavy rainfalls, even minor depressions act as catchment basins 
	and may become temporarily saturated as a result of a perched 
	water table. 
	Areas of well and/or moderately well-drained 
	Harcourt soils are limited to sites where the sole source of 
	water 1S precipitation. 
	They occupy crests and upper slope 
	positions. 
	Very poorly-drained members are mapped on the 
	perimeters of the organic deposits and along natural drainage 
	courses 1n the forested portions of the farm. 
	Here, excess 
	water, as a result of both true and/or perched water tables, 1S 
	at or near the surface for most of the year (when the soil is not 
	frozen) . 
	Well and moderately-well drained Harcourt soils are either 
	Podzolic or Luvisolic, dependent upon the degree of clay 
	translocation. 
	Most frequently they have bisequal profile 
	development with podzolization in the upper solum and luvisolic 
	formation beloT". 
	Imperfectly-drained members are typically 
	gleyed subgroups. 
	Poorly-drained members are usually Orthic 
	Gleysolo;. 
	Although distinctly different 1n mode of deposition, 
	Barrieau soils are not always readily differentiated from 
	Harcourt soils. 
	Post glacial submergence may have left very thin 
	... '.'~"'-.L. " 
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	surficial mantles of mar1ne sand even on the Harcourt soils, but 
	it has since been incorporated into the solum matrix. 
	Stone 
	picking, the removal of angular till stones from the upper parent 
	material of Harcourt soils, has also modified the soils' 
	appearance to resemble that of a Barrieau soil. 
	Stony Brook Association (S8) 
	Soils mapped as Stony Brook have developed on moderately 
	fine-textured morainal lodgment tills. 
	See Figure 4. 
	The subsoil (parent material) consists of a dark 
	reddish-brown coloured, acidic, firm to very firm, very slowly 
	permeable, clay loam to sandy clay loam. 
	The profile has a 5 YR 
	hue throughout. 
	Soil development has created a friable zone 30 
	to 40 cm deep that 1S moderately permeable. 
	Surface texture 
	averages a loam. 
	Inwashing of fines usually results 1n surface 
	textures of depressional sites being slightly heavier. 
	The soil 
	is derived from a mixture of sandstone, (rich in manganese), 
	siltstone and shale, however, the latter two rock types, for the 
	most part, disintegrated during deposition. 
	Coarse fragments of 
	soft, angular, sandstone, cobbles occupy 5 to 25%. 
	Stone picking 
	has removed most surface stones from the cultivated lands. 
	Forested Stony Broook soils are usually moderately stony (0.1-3% 
	of surface area covered by stones). 
	Moderately well, imperfectly, poorly and very poorly-drained 
	Stony Brook soils were mapped. 
	Restricted internal drainage 
	results in lateral seepage and perched water tables. 
	Site 
	drainage is strongly correlated to topographic position. 
	...< 
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	Virgin profiles of Stony Brook catena members are classified 
	as Podzolic Gray Luvisols, Gleyed Podzolic Gray Luvisols and 
	Orthic Luvic Gleysols, for moderately well, imperfectly and 
	poorly to very poorly-drained sites, respectively. 
	Cultivation 
	has destroyed most podzolic horizons. 
	Harcourt soils differ from Stony Brook soils 1n that they 
	have a surficial mantle of moderately coarse-textured ablational 
	till . 
	Stony Brook soils are devoid of any such surface deposit 
	or, if any was present, it was so thin that it has been 
	completely incorporated into the profile during soil development 
	and is no longer identifiable. 
	Sun~ury Association (SN) 
	The Sunbury Association consists of soils that have 
	developed on moderately coarse-textured, morainal ablational 
	tills. 
	The material consists of more than 100 cm of yellowish-brown 
	coloured, acidic, very friable to friable, rapidly to very 
	rapidly permeable, sandy loam. 
	Profile coarse fragment content 
	varles from 10 to 45%, increasing with depth. 
	Most are flat, 
	angular sandstone "flaggs". 
	Only a minor area of Sunbury was mapped. 
	It occurs on the 
	steeply sloping bank adjacent to the Buctouche River. 
	Drainage 
	is well to rapid. 
	Seepage from above soil units is beneficial 
	for sustaining biological growth. 
	Sunbury soils are Orthic Humo-Ferric Podzols. 
	~''''-;;.~'''''' 
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	Recommendations 
	I. Farm Management 
	1 ) 
	Field layout. 
	since the Michaud Farm ~s used for 
	experimental work, field s~ze can be considerably 
	smaller than is practical for commercial farm 
	managemen t. 
	Homogeneity of soil conditions ~s the 
	primary criteria used to establish management units. 
	A proposed layout ~s provided on the Farm Management Map 
	in the map pocket. 
	Some soil units within fields will 
	require drainage. 
	For this exerc~se, it ~s also assumed 
	that the tile drainage system installed in the northern 
	half of the farm has created uniform, well-drained 
	conditions. 
	2) Excess soil moisture 
	i) Areas dominated by soils with less than moderately 
	well-drained conditions require some form of 
	corrective measures if crop performance ~s to be 
	optimized. 
	These are areas with drainage numbers 3 
	to 7. 
	slopes. 
	Seepage waters can be both advantageous 
	and detrimental. 
	Interception locations are 
	indicated on the Farm Management Map. 
	However, 
	topographic orientation should still be considered 
	in plot layout to assure valid trials. 
	,.~ """... 
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	3 ) 
	Crop/variety trials and soil capabilities. 
	All trials 
	soils mapped on the farm, only four are of sufficient 
	extent to be considered: 
	Barrieau, Buctouche, Harcourt 
	and Stony Brook. 
	Crop yield data collected on this 
	basis can be used to determine soil capability ratings. 
	Different soils of comparable material that respond ~n a 
	like manner can then be considered as management 
	groups. 
	Potential soil eros~on. 
	The steeply sloping lands 
	immediately adjacent to the Buctouche River should be 
	left under protective cover of grasses and shrubs to 
	prevent erosion. 
	Extreme caution should be taken where 
	row crops are to be grown on lands with greater than 5% 
	slope. 
	Severe erosion could result. 
	5 ) 
	Irrigation ponds. 
	In his Report on Problems Related to 
	Irrigation Ponds and Soil Management--Herve J. Michaud 
	Experimental Farm, Dr. Chow (1982) explained the 
	problems associated with the two irrigation ponds 
	located on the terrace adjacent to the Buctouche River. 
	While the material in which they are constructed has 
	fair compaction characteristics and low compacted 
	permeability (characteristics advantageous for pond 
	construction), it has medium to low shear strength. 
	This indicates a lack of resistance to sliding when 
	~., ~_."""~'---'''''. 
	'T'..~,,,,..,~ 
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	supporting a load. 
	Considering this and the limited 
	storage capacity of the ponds and the elevational 
	difference to be overcome, alternate sites are 
	proposed. 
	The soil unit HT6/b 1n the southwest corner of the 
	forested portion of the farm appears most suitable. 
	More specifically, the pond should be located on the 
	ma1n drainage way as indicated on the Farm Management 
	Map. 
	This location is: 
	1) 
	dominated by poorly drained 
	soils--costly to upgrade for alternate uses; 2) 
	underlain by subsoil that 1S relatively impermeable; 3) 
	ft receiving site for a much larger drainage area; and 4) 
	requ1res a maX1mum lift of less than 10 m, however, 
	distance to fields is twice that from the existing 
	ponds. 
	Prior to any developoment, additional bore holes should 
	be drilled to verify total depth of soil materials 
	available. The environmental implications and 
	regulations pertaining to the site should also be 
	investigated. 
	These waters are also very acid « pH 4) 
	and might requ1re liming prior to irrigation. 
	6 ) 
	Potential for expansion into woodlot. 
	Poorly-drained 
	mineral and organic soils dominate the western half of 
	the forested portion of the farm. 
	Such areas have very 
	low potential for agricultural development. 
	Those areas 
	in the eastern half with potential for agricultural use 
	are indicated on the Farm Management Map. 
	The suggested 
	order for utilization is based on: 
	a) 
	the desire for 
	field continuity, and/or b) soil quality. 
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	II. Land Improvement/Soil Management Research 
	Development of an area's agricultural industry ~s heavily 
	dependent on the quality of agricultural land available. In 
	central eastern New Brunswick, inherent soil factors 
	significantly limit agricultural productivity (Canada Land 
	Inventory). 
	Methods of overcoming these constraints must 
	be investigated. 
	Multiple use, reconnaissance level (scale 1:50,000) soil 
	survey information has recently been completed for all of 
	Kent County (Wang and Rees, 1983; Rees in preparation). 
	Soils of the Senator Herve J. Michaud Experimental Farm are 
	typical of the region. 
	Soil classification serves as the 
	basis for classifying and reporting the results of research 
	experiments; and soil maps form the basis for differential 
	recommendations. 
	Experimental results classified by kind of 
	soil can then be correlated to the soils of the areas in 
	general. 
	The major land/soil constraints requiring research are as 
	follows: 
	1 ) 
	Excess soil water. 
	Reduced productivity levels as a 
	result of impeded soil drainage is, in general, well 
	appreciated. 
	Excess soil moisture affects a high 
	percentage of the arable lands of Kent County. 
	However, 
	to date, little drainage research has been conducted ~n 
	the reg~on. 
	Techniques developed elsewhere are not 
	necessarily applicable (Chow, 1983). 
	As a result of the 
	shallowness of the soils to a relatively impermeable 
	L__" 
	~'.'. 
	~'''''-l'>'''''".-.'.;;'. 


	page 19
	Images
	Image 1
	Image 2
	Image 3

	Titles
	20 
	subsoil, a different approach ~s required, or at least 
	some modification of existing methodologies. 
	Such flow 
	restricting layers commonly result ~n seepage and 
	perched water tables. 
	The conventional drainage system installed ~n the 
	northern half of the farm (between the weather station 
	and the Buctouche River) should be monitored for its 
	effectiveness to remove excess soil moisture. 
	Additional drainage research should be undertaken to 
	determine the appropriate depth and spacing of the tile 
	lines and to 
	measure changes in efficacy with time. 
	Research should also be initiated to develop new 
	(non-conventional) methods of drainage. 
	Not all crop production will be under "ideal" moisture 
	reg~me conditions. 
	Crop and variety suitability trials 
	should also be conducted on soils with less than 
	optimum drainage. 
	2) Undesireable soil structure and low permeability. 
	Dense, compact (bulk density 1.8-2.0 g/cm3), relatively 
	impermeable (saturated hydraulic conductivity of less 
	than 0.1 cm/hr) basal till subsoil is probably the most 
	detrimental factor limiting soil agricultural capability 
	in eastern New Brunswick. 
	Since crop growth is directly 
	related to root growth, any impedence to rooting is 
	reflected ~n lowered productivity. 
	Air and water 
	-" 
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	volumes are limited by the shallowness of the rooting 
	zone. 
	Soils with shallow rooting zones are easily 
	saturated in the spring or after a heavy rainfall. 
	They 
	are, however, also prone to drought during dry periods. 
	Continued research on the amelioration of these dense 
	subsoils 1S fundamental. 
	The present work being done 
	should be expanded to include: 
	development of 
	economically feasible methods of deep tillage--depth and 
	spac1ng, additives required to prevent reformation, 
	etc.; identification of the potential of different soils 
	to be improved; and determination of the benefits of 
	deep tillage when incorporated as an integral part of 
	soil drainage systems on areas with compact subsoil. 
	3) Fertility and low natural fertility due to lack of 
	available nutrients, high acidity, and low exchange 
	capacity. 
	Fertility work to determine optimum nutrient 
	levels for various soil and moisture regime groups 
	should be conducted. 
	4) 
	Soil degradation. 
	Soil erOS10n by water 1S a 
	potential hazard as a result of: 
	the lack of ground 
	protection provided by row crops--the soils are left 
	bare and loose to overwinter and most precipitation 
	occurs 1n the fall and early winter; compact 
	subsoils restrict infiltration; and some slopes may 
	be excessive, especially along tidal r1Vers. 
	Results of research work carried out in the potato 
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	belt can be extrapolated to this reg10n. 
	However, 
	with increased development in the area, soil erOS10n 
	could warrant additional study. 
	Soil organic matter depletion is an inevitable 
	consequence of cultivation (aeration). 
	Loss of 
	organic matter can result 1n reduced soil nitrogen 
	levels and deteriorated soil structure. 
	Studies 
	should be undertaken to monitor the situation and 
	determine if corrective measures are warranted. 
	Non-genetic soil compaction is associated with 
	loss of organ1c matter and/or application of 
	compaction forces (i.e., machinery). 
	Intensive 
	cultivation with limited additions of organ1c debris 
	can lead to degradation. 
	Increased bulk densities 
	and reduced permeabilities found 1n some of the 
	plowed layer samples (Appendix) indicate that some 
	compaction degradation has already taken place. 
	Soil acidificatio~ 1S accelerated where high levels of 
	nitrogen fertilizer are used. 
	Acid precipitation may 
	add to the problem. 
	Monitoring of these should be 
	considered. 
	_.~- 


	page 22
	Images
	Image 1
	Image 2
	Image 3

	Titles
	23 
	References 
	Canada Land Inventory. 
	Soil Capability Classification for 
	Agriculture. 
	Canada Land Inventory, Lands Directorate. 
	Department of the Environment, Ottawa. 
	16 p. 
	Canada Soil Survey Committee, Subcommittee on Soil 
	Classification. 
	1978. 
	The Canadian system of soil 
	classification. 
	Can. Dept. Agric. Publ. 1646. 
	Supply and 
	Services Canada, Ottawa, Onto 
	164 pp. 
	Chow, T. L. 
	1982. 
	Report on Problems Related to Irrigation 
	Ponds and Soil Management--Herve .T. Michaud Experimental 
	Farm. 
	Internal report. 
	Agriculture Canada, Research 
	Branch, Fredericton, N.B. 
	Rampton, V. N. and Paradis, S. 
	1981. 
	Quarternary Geology of 
	Moncton Map Area (21 I), New Brunswick. 
	Map Report 81-2, 
	Mineral Development Branch, New Brunswick Department of 
	Natural Resources, Fredericton, New Brunswick. 
	31 pp. 
	Rees, H. W., in preparation. 
	Soils of the Chipman-Harcourt Area 
	of New Brunwick--Ninth Report of the New Brunswick Soil 
	Survey. 
	Wang, C. and Rees, H. W., 1983. 
	Soils of the Rogersville- 
	Richibucto Region of New Brunswick--Ninth Report of the New 
	Brunswick Soil Survey. 
	Land Resource Research Institute, 
	Research Branch, Agriculture Canada, Ottawa, Ontario. 
	.~."''t'j.~~...",,,. 


	page 23
	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Titles
	24 
	Appendix 
	Morphological Descriptions 
	and 
	Analytical Information 
	This section of the report lists, 1n alphabetical order, 
	profile descriptions of the soil associations in the Michaud 
	Farm. 
	Physical and chemical analyses are given for the more 
	important soils. 
	._~ .-- 
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	Association Member: Acadie Siding 
	Site NO.: 1 4 
	Morphological Description 
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	MORPHOLOGICAL DESCRIPTION 
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	The Methods of Physical and Chemical Analyses are from The 
	Manual on Soil Sampling and Methods of Analysis, Second 
	Edition, 1978, J.A. McKeague, Editor. 
	Analysis 
	Procedure Code 
	pH ln H20 (water) 
	3.13 
	pH ln CaC12 (0.01 M) 
	3.11 
	Total carbon (% C) 
	3.611 
	Total nitrogen (% N) 
	3.622 
	% pyrophosphate soluble organlc 
	3.615 
	Matter index 
	~ ash 3.81 
	Calorific value 
	% fiber content 
	unrubbed 
	2.81 
	% fiber content 
	rubbed 
	2.82 
	Exchangeable cations 
	3.31 
	Cation exchange capacity (CEC) 
	3.36 
	Particle size analysis 
	2.112 
	Bulk density (B.D.) 
	2.211 
	Saturated hydraulic conductivity 
	2.51* 
	% moisture at "x" cm H20 tension 
	2.421*, 2.432 
	Sodium pyrophosphate extractable Fe and Al 
	3.531 
	*As modified by Chow, T.L., Agriculture Canada, Research 
	Branch, Fredericton, N.B. 
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