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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in 1982. Soil names and
descriptions were approved in 1983. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1982. This survey was
made by the Soil Conservation Service in cooperation with the New Hampshire
Agricultural Experiment Station. It is part of the technical assistance furnished
to the Hillsborough County Conservation District. Part of the funding for this
survey was provided by local units of government.

'Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.

This soil survey supersedes the soil survey of Hillsborough County published
in 1953.

Cover: Bullding site development In an area of Monadnock stony fine sandy loam, 8 to 15
percent slopes, In Temple.
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Foreword

This soil survey contains information that can be used in land-planning
programs in ‘Hillsborough County. It contains predictions of soil behavior for
selected land uses. The survey also highlights limitations and hazards inherent
in the soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and
the management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground
installations. ‘

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
Qijhe Soil Conservation Service or the Cooperative Extension Service.

A A—

David L. Mussulman
State Conservationist
Soil Conservation Service

Vil
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Hillsborough County, Western Part, is in the south-
central part of New Hampshire. It is bounded on the
north by Merrimack County, on the east by Hillsborough
County, Eastern Part, on the west by Cheshire and
Sullivan Counties, and on the south by the
Commonwealth of Massachusetts. The total area of
Hillsborough County, Western Part, is 302,734 acres, or
about 473 square miles. This survey supersedes the soil
survey of Hillsborough County published in December
1953 (12) and the interim soil reports provided for
individual towns in the survey area. This survey updates
the earlier one; provides additional information, and
contains larger scale maps that show the soils in greater
detail.

The landscape in the survey area is hilly and is
characterized by large areas of loamy soils that have
numerous stones on the surface. The highest elevation
in the survey area is 2,278 feet above sea level, at the
summit of the North Pack Monadnock Mountain, in
Greenfield. The lowest elevation is 310 feet, where the
Souhegan River crosses the eastern boundary of the
survey area, in Wilton.

Hillsborough County, Western Part, is mainly rural. In
1980 its population was 26,989. Employment is mainly in
light industry that manufactures wood products, ball
bearings, paper, and light bulbs. Dairy farming has
decreased in importance in recent years because of
economic conditions, but additional land is being cleared
for apple orchards. Several sawmills are in the survey
area.

General Nature of the Survey Area

Richard W. Bond, soil scientist, Soil Conservation Service, helped to
prepare this section.

In this section, the chief natural and cultural factors
that affect soil use are discussed.

Climate
Prepared by the National Climatic Center, Asheville, North Carolina.

In Hillsborough County, New Hampshire, Western Part,
winters are cold and summers are warm and have



occasional hot spells. The mountains are markedly
cooler than the main agricultural areas in the low lying
areas. Precipitation is well distributed throughout the
year and is nearly always adequate for all crops. In
winter, snows occur frequently, occasionally as blizzards,
and cover the ground much of the time.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Peterborough in the
period 1951 to 1979. Table 2 shows probable dates of
the first freeze in fall and the last freeze in spring. Table
3 provides data on length of the growing season.

In winter the average temperature is 23 degrees F,
and the average daily minimum temperature is 14
degrees. The lowest temperature on record, which
occurred at Peterborough on January 14, 1957, is -23
degrees. In summer the average temperature is 66
degrees, and the average daily maximum temperature is
78 degrees. The highest recorded temperature, which
occurred at Peterborough on August 5, 1955, is 96
degrees.

Growing degree days are shown in table 1. They are
equivalent to "heat units."” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is 44 inches. Of this, 22
inches, or 50 percent, usually falls in April through
September. The growing season for most crops falls
within this period. In 2 years out of 10, the rainfall in April
through September is less than 17 inches. The heaviest
1-day rainfall during the period of record was 5.08 inches
at Peterborough on September 12, 1960. Thunderstorms
occur on about 20 days each year, and most occur in
summer.

The average seasonal snowfall is 88 inches. The
greatest snow depth at any one time during the period of
record was 53 inches. On an average of 61 days, at
least 1 inch of snow is on the ground. The number of
such days varies greatly from year to year.

The average relative humidity in midafternoon is about
55 percent. Humidity is higher at night, and the average
at dawn is about 75 percent. The sun shines 65 percent
of the time possible in summer and 50 percent in winter.
The prevailing wind is from the west. Average windspeed
is highest, 12 miles per hour, in spring.

Geology

The soils of Hillsborough County, Western Part, are
underlain by metamorphic and igneous rocks. These
rocks are 365 to 400 million years old and belong to the
Devonian Period. The metamorphic rocks are the
Littleton Formation, which consists of gray, coarse-
grained mica schist.

Soil Survey

In the northwestern corner of the survey area, the
igneous rocks called Kinsman Quartz Monzonite intruded
through the Littleton Formation (3). Kinsman Quartz
Monzonite underlies parts of the towns of Windsor,
Hillsborough, Antrim, Hancock, Peterborough, and
Weare. Kinsman Quartz Monzonite is resistant to
weathering; thus, large boulders are scattered on the
surface of many thousands of acres in these towns. The
boulders range in size from 2 feet in diameter to the size
of an automobile. Scattered throughout Kinsman Quartz
Monzonite are crystals of white feldspar, some of which
are as much as 3 inches long.

The soils of the survey area formed in glacial deposits
that overlie bedrock. About 14,000 years ago, a great ice
sheet, or glacier, covered all of the New England States.
The ice sheet started forming in Canada and advanced
southward as the climate grew colder. At its peak, the
ice sheet in Hillsborough County was as much as 1 mile
thick. It scraped the surface of the ground and picked up
stones and boulders, crushing and mixing them. In many
places, it rounded off the tops of hills and mountains,
forming drumlins.

When the climate started to warm again, the glacier
began to melt and dropped the debris it was carrying
over the landscape. This debris, or glacial till, nhow forms
a mantle averaging 20 feet in thickness on uplands in
the survey area. Glacial till covers most of Hillsborough
County, Western Part, and many soils developed in it. In
some places the bedrock is exposed, particularly on
mountaintops.

In river valleys the water from the melting glacier
flowed rapidly, carrying huge quantities of sand and
gravel. The sand and gravel were deposited along the
sides of the glacial river valleys on terraces, or on the.
bottoms of these valleys on outwash plains. The sandy
and gravelly soils formed in this material.

There has been little change in most of the landscape
since the glacier melted, about 12,000 years ago. Since
that time, minor amounts of deposition have occurred on
flood plains, and deposition and accumulation of organic
material have occurred in some wet areas.

Information about the geology and the glacial history
of the survey area can be found in several studies (6, 7).
Table 18 shows the relationship among parent material,
landscape position, dominant texture, and drainage of
the soils in the survey area.

Physiography

Hillsborough County, Western Part, is in the New
England Upland section of the New England province.
The survey area consists of hills and low mountains
underlain by gneiss, schist, granite, and quartz
monzonite (5). Between the rolling ground moraines and
hills there are scattered ponds and lakes, such as Otter
Lake in Greenfield and Haunted Lake in Francestown.



Hillsborough County, New Hampshire, Western Part

The Contoocook River flows northward through the
central part of the survey area.

Drainage and Water Supplies

Hillsborough County, Western Part, is drained by
several river systems. The western and northwestern
parts of the survey area are drained by the Contoocook
River, the northeastern part is drained by the
Piscataquog River, and the southern and eastern parts
are drained by the Souhegan River. All these rivers flow
into the Merrimack River.

Municipal water supplies are obtained from both
surface and ground water sources. Hillsborough,
Peterborough, Wilton, Greenville, and Hancock are
supplied by surface water systems of lakes and ponds.
Francestown and Bennington are supplied by wells
drilled into saturated sand and gravel deposits. Many of
the smaller communities that do not have municipal
water systems are supplied by individual wells.

Farming

Statistics on farming are available only on a county
basis; thus, the statistics in this section apply to all of
Hillsborough County. The statistics are from the 1974
and 1978 Censuses of Agriculture (15, 16).

The most common types of farms in the county are
dairy farms, apple orchards, and vegetable farms. About
10 percent of the land in the county currently is in farm
use. Farming continues to be an important land use in
the county. However, between 1969 and 1978 about
12,000 acres in farm use was converted to urban use.

In 1978, there were 390 farms in the county. Of this
total 233 farms produced hay, 58 farms produced
apples, 54 farms produced corn silage, and 50 farms
produced vegetables. The average size of a farm was
146 acres.

About 10,275 acres in the county was used for hay.
Alfalfa and clover were the most commonly grown
legumes.

There are about 100,000 apple trees in the county. In
recent years the number of orchards has decreased, but
the number of apple trees has increased by more than 9
percent. Nearly half of the apple trees are grown on
semidwarf rootstocks. The Mclntosh, Delicious, and
Cortland varieties are the most commonly grown. Most
of the commercial orchards are in the towns of
Lyndeborough and Wilton.

In 1978, 2,058 acres was used for vegetable
production. Sweet corn, squash, tomatoes, and cabbage
are the most commonly grown vegetables. The largest
vegetable farms are in the Merrimack River Valley,
particularly around the towns of Litchfield, Hudson, and
Hollis.

Manufacturing, Transportation, and
Schools

Wood products, ball bearings, specialty paper, and
light bulbs are manufactured in Hillsborough County,
Western Part. Textiles and textile machinery also are
made here.

The survey area has a network of federal, state, and
local roads. Most roads are maintained throughout the
year. There is rail freight service between Wilton and
Bennington. A private airport is in West Deering.

Education through high school is available throughout
Hillsborough County, Western Part. Each regional high
school serves several communities. Nathaniel Hawthorne
College is in Antrim.

Trends in Soil Use

In the 19th century, Hillsborough County, Western
Part, was a farming region. Farming was at its peak
about 1875, when as much as 70 percent of the land in
some towns was cleared and used for pasture or crops.
In 1976, 88 percent of the survey area was used as
woodland.

Between 1974 and 1978 the number of farms in the
entire county increased slightly, from 353 to 390 farms.
This is the first time in many years that the number of
farms has increased. However, the average size of a
farm in the county has decreased from 178 to 146 acres.

Since 1960 the population of Hillsborough County,
Western Part, has been growing at a rapid rate. Between
1960 and 1980 the population increased 60 percent to
26,989. The fastest growing communities are Deering,
Bennington, Sharon, Mason, and Weare. The survey
area is expected to continue to grow in the future.

The industry and commerce in the survey area are
located mainly in the Contoocook River Valley, in the
town of Wilton, and along the major highways between
towns.

How This Survey Was Made

This survey was made to provide information about the
soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and management
of the soils for specified uses. Soil scientists observed
the steepness, length, and shape of the slopes; the
general pattern of drainage; the kinds of crops and
native plants growing on the soils; and the kinds of
bedrock. They dug many holes to study the soil profile,
which is the sequence of natural layers, or horizons in a
soil. The profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other



living organisms and has not been changed by other
biologic activity.

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each
kind of soil is associated with a particular kind or
segment of the landscape. By observing the soils in the
survey area and relating their position to specific
segments of the landscape, a soil scientist develops a
concept or model of how the soils were formed. Thus,
during mapping, this model enables the soil scientist to
predict with considerable accuracy the kind of soil at a
specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-landscape relationship,
are sufficient to verify predictions of the kinds of soil in
an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as
well as the field-observed characteristics and the solil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the soils in
different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For example,
data on crop yields under defined levels of management
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were assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from
year to year. For example, soil scientists can state with a
fairly high degree of probability that a given soil will have
a high water table within certain depths in most years,
but they cannot assure that a high water table will
always be at a specific level in the soil on a specific
date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for the
properties of the soils. On the landscape, however, the
soils are natural objects. In common with other natural
objects, they have a characteristic variability in their
properties. Thus, the range of some observed properties
may extend beyond the limits defined for a taxonomic
class. Areas of soils of a single taxonomic class rarely, if
ever, can be mapped without including areas of other
taxonomic classes. Consequently, every map unit is
made up of the soil or soils for which it is named and
some soils that belong to other taxonomic classes.
These latter soils are called inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small areas
and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soils on the
landscape.
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The presence of inclusions in a map unit in no way

diminishes the usefulness or accuracy of the soil data.

The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and

management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed to plan for intensive uses
in small areas.






General Soil Map Units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils and some minor
soils. It is named for the major soils. The soils making up
one unit can occur in other units but in a different
pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one map unit differ from place to place
in slope, depth, drainage, and other characteristics that
affect management.

Soil Descriptions

1. Colton-Adams-Naumburg

Ve,y deep, nearly level to ve,y steep, excessively
drained, somewhat poorly drained, and poorly drained,
sandy soils; on outwash plains and terraces

These soils are on outwash plains and terraces in the
valleys of major rivers and streams (fig. 1).

This map unit makes up about 13 percent of the
survey area. It is about 50 percent Colton soils, 15
percent Adams soils, 10 percent Naumburg soils, and 25
percent minor soils.

Colton soils are excessively drained, nearly level to
very steep soils that formed in sandy and gravelly glacial
outwash. They are on the higher parts of the landscape.

Adams soils are excessively drained, nearly level to
very steep soils that formed in sandy glacial outwash.
They are on the higher parts of the landscape.

Naumburg soils are poorly drained and somewhat
poorly drained, nearly level and gently sloping soils that
formed in sandy glacial outwash. The seasonal high
water table is between the surface and a depth of 1 1/2
feet during wet periods. These soils are in depressions
on outwash plains and terraces.

The minor soils are mainly the Croghan, Chocorua,
Rumney, Ondawa, Podunk, and Searsport soils. The
moderately well drained Croghan soils are in
depressions. The very poorly drained Chocorua and

Searsport soils are in nearly level swampy areas. The
well drained Ondawa soils, the moderately well drained
Podunk soils, and the poorly drained Rumney soils are
on flood plains.

Many areas of this map unit are used for urban
development. The centers of Peterborough, Hancock,
Bennington, Greenfield, and Wilton are in this unit.

Colton and Adams soils are suited to urban
development, but these soils are a poor filter for onsite
sewage disposal because permeability is rapid.
Droughtiness and low fertility are limitations for farming.
Colton soils are a good source of sand and gravel, and
Adams soils are a good source of sand. On Naumburg
soils, the seasonal high water table is a limitation for
most uses.

2. Marlow-Peru

Ve,y deep, nearly level to steep, well drained and
moderately well drained, compact, loamy soils; on
uplands

These soils are on smooth, oval-shaped hills called
drumlins (fig. 2).

This map unit makes up about 35 percent of the
survey area. It is about 65 percent Marlow soils, 10
percent Peru soils, and 25 percent minor soils.

Marlow soils are well drained, gently sloping to steep
soils that formed in loamy glacial till over compact glacial
till. They are on the higher parts of the landscape.

Peru soils are moderately well drained, nearly level to
strongly sloping soils that formed in loamy glacial till over
compact glacial till. The seasonal high water table is at a
depth of 1 to 2 feet during wet periods. These soils are
on side slopes of drumlins and in depressions.

The minor soils are Becket, Pillsbury, Peacham,
Skerry, Monadnock, Tunbridge, and Lyman soils. The
somewhat excessively drained Lyman soils and the well
drained Tunbridge soils are on hilltops and ridgetops.
The well drained Becket and Monadnock soils are on the
higher parts of the landscape. The moderately well
drained Skerry soils are in depressions. The poorly
drained and somewhat poorly drained Pillsbury soils and
the very poorly drained Peacham soils are in
depressions and drainageways.

Most areas of this map unit are covered by forest of
mixed hardwoods and conifers. Areas that are cleared of
trees and surface stones are used for farming.



Surface stones, permeability in the substratum, the
seasonal high water table, and slope are limitations for
most urban and farm uses. Cleared areas are suited to
hay, pasture, and apple orchards.

3. Monadnock-Lyme

Ve,y deep, nearly level to steep, well drained and poorly
drained, loamy soils; on uplands

These soils are in rolling and hilly uplands areas.

This map unit makes up about 24 percent of the
survey area. It is about 65 percent Monadnock soils, 10
percent Lyme soils, and 25 percent minor soils.

Monadnock soils are well drained, gently sloping to
steep soils that formed in loamy glacial till over sandy

glacial till. They are on the higher parts of the landscape.

Lyme soils are poorly drained, nearly level and gently
sloping soils that formed in loamy glacial till. The
seasonal high water table is between the surface and a
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depth of 1 1/2 feet during wet periods. These soils are
in depressions and drainageways.

The minor soils are the Marlow, Becket, Lyman,
Ossipee, Tunbridge, and Skerry soils. The well drained
Marlow and Becket soils are on the higher parts of the
landscape. The somewhat excessively drained Lyman
soils and the well drained Tunbridge soils are on hilltops
and ridgetops. The very poorly drained Ossipee soils are
in nearly level swampy areas. The moderately well
drained Skerry soils are on slopes above the Lyme soails.

Most areas of this map unit are covered by forest of
mixed hardwoods and conifers. Some areas that have
been cleared of trees and surface stones are used for
hay and pasture. Slope, surface stones, and the
seasonal high water table are limitations for most urban
uses.

4. Monadnock-Lyman-Tunbridge

Ve,y deep to shallow, gently sloping to steep, well

Sandy Glacial Outwash

Figure 1.—Typlcal landscape pattern of soils and parent material In the Colton-Adams-Naumburg association.



