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HOW TO USE THE SOIL SURVEY REPORT

SOIL SURVEYS provide a foundation for all land use programs. This report

and the accompanying map present information both general and speclfle
about the soils, the crops, and the agriculture of the area surveyed. The indi-
vidual reader may be Interested in the whole report or only in some particular
part. Ordinarily he will be able to obtain the information he needs without
reading the whole., Prepared for both general and detalled use, the report is
designed to meet the needs of a wide varlety of readers of three general groups:
(1) Those interested in the county as a whole; (2) those interested in specific
parts of it; and (8) students and teachers of soll science and related agricultural
subjects. Attempt has been made to meet the needs of all three groups by
making the report comprehensive for purposes of reference.

Readers interested in the area as a whole include those concerned with gen-
eral land use planning—the placement and development of highways, power
lines, urban sites, industries, community cooperatives, resettlement projects, and
areas for forest and wlldlife management and for recreation. The following
sections are intended for such users: (1) General Nature of the Area, in which
location and extent, physiography, relief, and drainage, climate, water supply,
vegetation, industries, organization and population, transportation and markets,
and cultural development and improvement are discussed; (2) Agriculture, In
which a brief history and the present status of the agrlculture are described;
(3) Estimated Yields, Productivity Ratings, and Land Classification, in which
the solls are grouped according to their relative physical suitability for agri-
cultural use and thelr productivity discussed; (4) Land Use and Management,
in which the uses and management requirements of the soils are discussed; and
(6) Water Control on the Land, {n which problems pertaining to drainage and
control of runoff are treated.

Readers interested chiefly in specific areas—as some particular locality, farm,
or field—include farmers, agricultural technicians interested in planning
operations in communities or on individual farms, and real estate agents, land
appraisers, prospective purchasers and tenants, and farm agencies, These
readers should (1) locate on the map the tract with which concerned; (2) iden-
tify the soils on the tract by locating in the legend on the margln of the map
the symbols and colors that represent them ; and (8) locate in the table of contents
in the section on Solls the page where each soll type Is described in detall and
information given as to its suitability for use and its relations to crops and
agriculture, They will also find useful specific Information relating to the
soils in the sections on Estimated Yields, Productivity Ratings, and Land Classi-
fleation, on Land Use and Management, and on Water Control on the Land.

Students and teachers of soll science and allied subjects—Including crop
production, forestry, animal husbandry, economics, rural soclology, geography,
and geology—will find thelr special interest in the sectlon on Morphology and
Genests of Soils, They will also find useful Information in the section on Solls,
in which are presented the general scheme of classification of the soils of the
area and a detailed discussion of each type. For those not already familiar with
the classification and mapping of soils, these subjects are discussed under Sofl
Survey Methods and Definitions. Teachers of other subjects will find the
sections on General Nature of the Area, Agriculture, Estimated Yields, Produc-
tivity Ratings, and Land Classification, and the first part of the section on Solls
of particular value in determining the relation between their special subjects
and the solls of the area.
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TRAFFORD COUNTY, which lies within the Seaboard Lowland

and the New England Upland sections of the New England prov-
ince, has an oceanic and modified continental climate. Its present-day
agriculture, based largely on dairy farming, includes the production
of hay and forage crops. Raising poultry, second to dairying in
importance, is the chief source of income on many farms and supple-
ments cash income on others. Potatoes, truck crops, and fruits also are
important in the agriculture. Much of the county is forested, and
local sawmills and wood-using industries furnish outlets for lumber
products. A large part of the population is dependent on industry,
mncluding the manufacture of textiles, shoes, wood products, brick,
press machines, and fiber. To provide a basis for the best agricul-
tural uses of the land a cooperative soil survey was begun in 1940
by the United States Department of Agriculture and the University
of New Hampshire Agricultural Experiment Station. The essential
findings in this survey may be summarized as follows.
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SUMMARY

Strafford County lies within the glaciated region of North America,
and a large proportion of the soils has developed from material accu-
mulated through glacial action and deposited as till or outwash by
the receding and melting glacier. Rather extensive areas in the south-
eastern part have developed from marine or lacustrine deposits, and
small areas have developed from recent alluvial deposits along the
main drainageways throughout the county. Underlying the soils is a
wide variety of highly metamorphosed sedimentary rock. The rela-
tively complex geologic pattern with further mixing of these materials
by overdrag from glacier movement gives an even more complex pat-
tern of parent-soil material. This, together with the fact that the
county lies within the Brown Podzolic and Podzol great soil groups
of the United States, has given rise to a relatively large number of soil
series, types, phases, and land types.

The upland soils, which cover 58.5 percent of the area, include the
well-drained Charlton, Paxton, Hollis, Brookfield, Brimfield, Colrain,
Gloucester, Hermon, Essex, Becket, Newmarket, Canaan, and Rock-
ingham series, the imperfectly drained Sutton and Peru soils, and the
poorly drained Whitman soils. A large proportion of these soils carry
enough stone on the surface in the form of boulders or rock outcrop
to interfere seriously with cultivation. On such areas the degree of
stoniness varies from moderately stony to very stony. The relief
ranges from smoothly sloping or undulating to hilly, and drainage is
good. This group is characterized by scattered areas of improved
land where some or all surface stones have been removed. Extensive
stony areas ave largely in forest. The Paxton, Charlton, Essex, and
Becket soils are the most desirable for agricultural purposes, while
the others are largely in forest, with small areas cleared and cultivated
or in pasture.

The soils developed on the glacial outwash terraces are generally
stone-free, have smooth surfaces, and are easy to till. Drainage con-
ditions range from excessive on the lighter textured members to poor
on the low-lying or depressed areas. Soils developed on marine and
lacustrine deposits, as the Suflield, Buxton, Hartland, and Biddeford,
are inherently the more productive of the group. The Suffield and
Buxton are especially adapted to hay, forage crops, and pasture; the
Hartland are limited largely to grazing, owing to unfavorable relief
and eroded conditions; while the use of the poorly drained Biddeford
is limited to grazing and forestry. The Melrose soils and the Merri-
mae, Barnstead, and Adams fine sandy loams are adapted to a wide
variety of crops. The lighter textured Merrimae, Barnstead, and
Adams soils are droughty and generally highly leached of plant nutri-
ents. The imperfectly drained Sudbury and Scarboro soils are largely
in forest with scattered areas used for pasture.

Soils of the kames, the Hinckley and Jaffrey series, occur on hum-
mocky or uneven relief. They are droughty and best adapted to for-
estr'y or grazing.

The soils of the bottom lands include members of the Ondawx,
Podunk, Rumney, and Saco series. These soils are subject to occa-
sional flooding, which tends to replenish and maintain fertility. The
Ondawa soils are inherently fertile and are adapted to a variety of
crops; the Podunk is adapted to hay, silage corn, and pasture; and
the poorly drained Rumney and Saco are largely in forest.



4 SOIL SURVEY SERIES 1940, NO. 5

Miscellaneous soils and land types include Alluvial soils, undifferen-
tiated, Muck, Peat, Tidal marsh, Gravel pits, and rolling stony land
and rough stony land of various soil materials. The stony lands and
Alluvial soils, undifferentiated, are largely in forest with scattered
areas used for pasture; Muck and Peat areas are in forest or marsh
grasses, while Tidal marsh and Gravel pits have no agricultural value.

The estimated acre yields of the principal crops are given in alpha-
betical order for each soil under both prevailing common farming
practices and more intensive practices of management. The produc-
tivity rating of each soil is also tabulated.

The form of crop rotation varies widely. The general rule on dairy
farms is a 5- or 6-year rotation of corn, potatoes, or sweet corn 1 year
and hay the remaining years. On commercial potato farms a 3- to
5-year rotation of potatoes 1 to 3 years and grass or legumes the rest
of the time is the common practice. In addition to manure, com-
mercial fertilizer and lime are used on practically all farms.

In former years, when a larger percentage of the land was planted
to clean-tilled crops, sheet erosion was severe on some soils. Under
the present system of dairy farming, however, active erosion is con-
fined to relatively small and widely scattered areas. On a large per-
centage of the cultivated soils simple conservation practices are ade-
quate for effectively controlling erosion.

Drainage is not-a problem in the area. Although there are exten-
sive areas of poorly and imperfectly drained soils, there is no present
need for extensive artificial drainage because these soils usually occur
in association with well-drained soils and can be used to good advan-
tage for pasture or forest. As there are no large streams in the county,
overflow problems are negligible.

About three-fourths of the area of the county, in the southern and
central parts, is in the Brown Podzolic region, and the true Podzols
are found at higher elevations in the northern part. The Brown
Podzolic soils develop under conditions of slightly higher tempera-
ture, more rapid evaporation, less leaching, and less accumulation of
organic matter on the surface than do the Podzols. The Brown Pod-
zolic soils lack the characteristic gray layer of the Podzols and are un-
like them also in that there is no textural differentiation between the A
and the B horizons.

GENERAL NATURE OF THE AREA
LOCATION AND EXTENT

Strafford County, in the southeastern part of New Hampshire (fig.
1), is roughly rectangular in outline, extending 34 miles from north
to south and averaging about 15 miles from east to west, and has an
area of 369 square miles, or 236,160 acres. The eastern boundary
is formed by the Salmon Falls and Piscataqua Rivers and Little
Bay. Dover, the county seat, located in the southeastern part, is 35
miles east of Concord, 35 miles northeast of Manchester, and 10 miles
northwest of Portsmouth.

PHYSIOGRAPHY, RELIEF, AND DRAINAGE

The county lies within two physiographic sections of the New Eng-
land province—the Seaboard Lowland and the New England Upland.



STRAFFORD COUNTY, NEW HAMPSHIRE. 5

State Agricultural Experiment Station.

IFreure 1.—Location of Strafford County in New Hampshire.
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Freure 2.—Physiographic divisions of Strafford County, N. H.: 1, Seaboard Low-
land (elevations up to 200 feet) ; 2, hills of the New England Upland (200 to
1,000 feet) ; 3, low mountains of the New Lngland Upland (1,000 to 1,400 feet).

There is no distinct or well-defined dividing line between the two sec-
tions (fig. 2). Elevations range from sea level to about 1,700 feet on
the highest peak of a low range of mountains in the north: western part.
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About a fourth of the Seaboard Lowland in the southern and south-
eastern parts is an old sea floor. When the ice edge withdrew from
this part of New Hampshire, the land stood so low that the sea over-
spread it. Its upper limits follow closely the 200-foot contour
line (4).* Thisregion consists of nearly level to gently rolling outwash
sand I;la,ins and marine or lacustrine deposits, interspersed with fairly
smooth rounded glacial hills of gentle slope. The average elevation
of the county is approximately 100 feet, the general range being from
sea level to 200 feet with a few scattered hills rising slightly ﬁigher.
Dissection has not been so thorough as in the upland part of the county,
but drainage is well established, and physiographically this section
presents features of an undulating to rolling plain. This physio-
graphic division is crossed by all the larger streams of the county,
which flow rather slowly, owing in part to the smooth relief, whereas,
the smaller streams flow more rapidly. In many places the streams
have cut through to bedrock, and the average level of the stream beds
is 75 to 100 feet below the general level of the region. Several small
lakes and ponds are scattered throughout this part.

The New England Upland section presents features of a thoroughly
dissected plateau that slopes gently southeastward, the direction of
the glacial ice movement. Elevations range from 200 feet in the
southeastern part to 1,000 to 1,400 feet on the crest of a low range of
mountains south and southwest of Farmington and 1,000 to 1,700 feet
on another low range in the northwestern corner. Except for these
low mountain ranges and a few other places, the elevation does not
exceed 800 feet. This part of the county consists largely of medium
stony to very stony smooth to steep hills and of narrow relatively
smooth valleys along the larger streams. Throughout this region
small scattered areas have been cleared or partly cleared of stone. The
valley along the Cocheco River, southeast and west of Farmington,
is more than a mile wide in places and is the most prominent of the
valleys filled with glacial outwash when the glacier receded.

The dominant relief on the uplands is gently rolling or sloping to
hilly. With the exception of small scattered areas, most of the steep
land is associated with the two low mountain ranges mentioned. The
tops of the hills or ridges are characterized by smoothly sloping or
rolling relief rather than sharp crests. The streams have carved out
narrow valleys and range from 100 to 400 feet below the general level
of the plateau. Stream flow is fairly rapid except in swampy areas.
Practically all the streams in this part rise within the county
boundaries.

The receding glacier left many valleys blocked with rock debris
and soil material. Lakes and ponds were formed, and those that were
shallow enough supported plant life and became filled with peat de-
posits. This explains the rather large swampy arveas in the western
and northwestern parts.

Following is a list of some of the main topographic features and
towns with approximate elevations: 2 Dover, 73 feet ; Durham, 83 feet ;
Rochester, 280 feet; Bow Lake Village, 512 feet; Blue Job Mountain,
%,356 feet; and Copple Crown Mountain on the county line, 1,720
eet.,

I Ttalic numbers in parcntheses refer to Literature Cited, page 141,
? Elevations taken from U. 8. Geological Survey topographic sheets.
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CLIMATE

The climate is oceanic and modified continental. Because of prox-
imity to the Atlantic Ocean the climate of the southern part is modified
and tempered in winter and correspondingly is cooled in summer; but
the ocean has little or no effect on the climate in the northwestern and
northern parts. There are minor differences in climate over the
county, caused mainly by differences in relief. In general, it is
marked by long cold winters and short cool summers. "The summers
are pleasant, with very few excessively hot days.

The records of the United States Weather Bureau station at Durham,
§3 feet above sea level, may be considered fairly representative of the
southern and southeastern parts. No records are available for the
northern part, but the Weather Bureau at Wolfeboro Falls, Carroll
County, has precipitation records for the 11 years 1931-41, and these
are probably fairly representative of the northern part of Strafford
County. The normal mornithly, seasonal, and annual temperature and
precipitation at Durham, and the precipitation at Wolfeboro Falls,
Carroll County, about 2 miles from the northwestern corner of Straf-
ford County, are given in table 1.

TAnLE 1.—Normal mmfthly/, seasonal, and annual temperature and precipitation.
at Durham (elevation, 83 feet), Strafford County; and precipitation at Wolfe-
boro Falls (elcvatiton, 524 feet), Carroll County, N. H.

Temperature ! Precipitation ! Trecipitation ?
Month I}bso- A]hso- ’I"ptnl Trotn] Aver- Total 'J‘rotnl
ute ute ; or or age for or
Mean | jpovi | mint- | M2 | griost | wettest | snow- | ME | driest | wettost
mum | mum year year fall year year
oK. °F. °F. Inches | Inches | Inches | Inches | Inches | Inches | Inches
December 26.5 71 —26 3.37 2.39 3.901 10.3 3.72 2,60 7.63
January..._ - 23.2 66 —35 3.2 1.34 4.07 14.6 3.06 1.72 7.16
February....__.. 23.3 65 —21 2.83 2.98 2.86 15.2 3.18 2. 96 2.47
Winter..__.._.. 243 71 —35 9.44 6.69 10. 84 40.1 10.86 7.23 17.25
33.5 80 -8 2.908 1.95 2.95 0.1 4.02 2.14 0.158
43.7 80 3 3.33 .40 2.79 3.1 4.01 .36 3.99
51. 4 95 22 2.86 3.42 3.89 0 2.88 2.93 3.41
43.9 95 -9 9.17 5.77 9.03 12.2 10.01 5.43 16. 55
63.3 102 30 3.35 1.00 4. 54 0 3.21 1.87 1.69
69. 4 103 40 3.17 2.47 11.82 0 3.50 3.10 3.43
66.9 98 35 3.31 1.33 2.11 0 2.81 1.23 3.22
06.5 103 30 9.83 4.80 18.47 0 9.61 6.29 8.34
September__.____ 60.0 06 21 3.52 .87 8.44 0 4.18 2.06 2.05
October.... - 50.0 91 17 3.10 2.50 3.56 @ 2.86 2.73 4,53
November_...... 38.4 76 4 2,05 3.22 2.61 3.2 3.065 3.34 2.26
Fall ..._.._.... 49.5 96 4 9.57 6. 69 14.01 3.2 10.08 8.13 8.84
Year ... 46.1 4103 §—35 38.01 |¢23.95 | 753.55 85. 6 42.07 | 827.13 8 50. 08
t At Durharo; record of 47 years. 3 January 1935.
2 At Wolleboro Falls; record of 11 years; no snowfal] datn available. 8 Tn 1941,
3 Trace. 7 Tn 1938.
1 July 1911, 8 In 1936.

The mean annual temperature at Durham is 46.1° F.; the absolute
minimum, —35°; and the absolute maximum, 103°. 'The average
date of the last killing frost in spring is May 22 and of the earliest
in fall, September 27, giving an annual growing season of 128 days.
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Killing frosts have been recorded as late as June 27 and as early as
September 7. The growing season is ample for the maturing of a
wide variety of crops.

The average annual precipitation at Durham is 38.01 inches, which
is well distributed over the seasons, the heaviest rainfall occurring
during the summer months. At Wolfeboro Falls, Carroll County,
the average annual precipitation from 1931 to 1941, was 42.07 inches,
or 4.06 inches greater than at Durham. During the fall, winter, and
spring months precipitation is usually slow and steady, but occasional
heavy downpours may be expected during the summer months, when
thunderstorms accompanied by heavy rains are common and cause
considerable damage locally. Destructive hailstorms and wind-
storms are infrequent.

The moisture is usually sufficient and uniformly distributed for
crop needs, although occasional droughts or rainy spells damage grow-
ing crops. Climatic conditions are generally favorable for general
farming, dairying, and market gardening and for poultry and live-

stock raising,.
WATER SUPPLY

Bow Lake, in Strafford;® Merrymeeting Lake, in New Durham,
and Union Lake, in Barrington, are the largest lakes in the area.
Smaller lakes, reservoirs, and ponds are well distributed. Water
supplies for the cities and villages are obtained from rivers, lakes,
and veservoirs. Water for farm homes comes largely from wells
and springs, but many have electric or gas pumps, and others obtain
water from open wells. Bow, Merrymeeting, and Union Lakes, North
River Pond, and Town House Pond, in Milton, are popular summer
resorts.

Drainage is effected largely through the Salmon Falls, Piscataqua,
Cocheco, Bellamy, Isinglass, Oyster, and Lamprey Rivers (fig. 2).
The first two form the eastern boundary of the county and flow in
a southerly or southeasterly direction. The others, with the excep-
tion of the Lamprey, rise within the county and flow in an easterly
or southeasterly direction. Power for the operation of cotton and
woolen mills and other industrial plants is supplied, in part at least,
by these rivers. In small areas in the western and northwestern parts
along the county line drainage is to the west, southwest, or south.
A few cataracts and falls occur along streams coming from the higher
elevations in the northwestern part.

VEGETATION

Strafford County lies largely in the so-called white pine region of
New England—a belt along the Atlantic seaboard comprising south-
western Maine, southern New Hampshire, southeastern Vermont,
eastern and central Massachusetts, and the northeastern corner of
Connecticut (15). It may also be said that the area lies in the
transition zone between the central hardwood forest, typified by oak,
chestnut, and pine, and the beech, birch, hard maple, and hemlock
forest of the north. The original forest cover was mixed hardwoods

s “Town" in New England is comparable to ‘‘township” in other States. In this report, in
order to avoid repetition, the terms “town’ and ‘“‘township” are generally omitted in
designating soll areas. The town of Farmington, for example, is referred to as Farmington.
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and softwoods, consisting chiefly of red, scarlet, and white oaks,
hickory, red and sugar maples, white and pitch pines, beech, yellow
birch, white ash, basswood, hemlock, and spruce. The distribution
and dominance of the various species was governed somewhat by soil
type,drainage, and climatic conditions. ‘There was an unusually large
number of species, owing to the fact that the area lies in a transitional
belt (5). Sites in the northern part of the county were favorable to
the growth of a number of northern species, including hard maple,
yellow and paper birches, spruce, and balsam fir; while the more ex-
posed sites in the southern part were favorable for such central species
as red, white, and scarlet oaks, hickory, chestnut, and pitch pine.
Intermediate locations were characterized by a mixing of these species
with several others that have a fairly wide north-south range and
cannot be classed either as typically northern or central species, among
them being white pine, hemlock, whiteash, black cherry, and red maple.
For the most part white pine occurred singly or in groups among the
hemlocks and hardwoods, and pure stands, including more or less
piteh pine, formed a permanent type only on the sand plains.

Practically all the virgin timber has been cut, and most of the
present forest vegetation 1s second growth. The cover varies some-
what with differences in soil type, drainage conditions, and elevation.
In general the predominant species associated with white pine on the
lighter soils are pitch pine, gray birch, aspen, white oak, pin cherry,
and red maple. On the heavier soils red and black oaks, yellow, blacl);,
and paper birches, red and sugar maples, basswood, white ash, and
hemlock are the chief associates. Black and white oaks, hickory, and
redcedar, species common in the southern part of the county, are not
common on the higher elevations in the northern part. In the poorly
drained and swampy positions in the southern part red maple, alder,
and gray birch predominate. Black ash, spruce, balsam fir, and red
maple are common in poorly and imperfectly drained positions in the
northern section, while redcedar and black spruce are found in some
of the peat hogs.

On abandoned farm land white pine predominates and often occurs
as a pure stand, while those areas that have always supported forest
growth are most likely to be characterized by mixtures of pine and
hardwoods.

The most common shrybs in forested areas are barberry, horn-
beam, witch-hazel, mountain-holly, high and lowbush blueberries,
hazel, true hazelnut, dogwood, poison-ivy, low juniper, bracken fern,
sweetfern, groundpine, moss, and wintergreen. Most of the open
pastures and old idle fields contain much hardhack, sumae, low juniper,
aspen sprouts, gray birch, sweetfern, hairy-cap moss, sheep laurel, bull
thistle, and mullein. Along the fence rows around cleared areas choke-
berry, poison-ivy, low juniper, shadbush, meadowsweet, hardhack,
sumag, aster, and goldenrod abound. Raspberries and blackberries are
common in all clearings and along old trails.

The most common pasture grasses are Kentucky bluegrass, redtop,
broomsedge, red fescue, poverty oatgrass, Rhode Island (dolonial)
bentgrass, Canada bluegrass, and white or Dutch clover. Sedges,
rushes, and creeping bentgrass usually cover the swales and low wet
places. Hawkweed, buttercup, hairy-cap moss, cinquefoil, sorrel,
mullein, thistle, primrose, devils-paintbrush, wild carrot, oxeye daisy,
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wild mustard, wild strawberry, goldenrod, quackgrass (witchgrass),

and plantain are common weeds in pastures and hayfields.

TFollowing is a list of the more common trees, shrubs, and other vege-

tation native to Strafford County.

TREES
Abies balsamea (L.) Millo__________________. Balsam fir
Acer rubrum L Red maple
A. saccharwm Marshe- . ____. Sugar maple
Alnus incane (L.) Moench__________________. Speckled alder
A. rugose (Du Roi) Spreng__ . ___. Smooth alder
Betula lenta Lo oo . Black birch
B. ltea MichX oot Yellow birch
B. populifolia Mavsh. . ___________ Gray birch
Carya glabra (Mill.) Sweet_________ . _____. Pignut hickory
C. ovatae (Mill.) Xoch_ . Shagbark hickory
Castaneuw dentate Borkh. . __________. Chestnut
Fagus grandifolic Ebrh_____ . _______ American beech
Frazinus americanae Lo ________ ____________ White ash
Picea mariena (MilL) B. 8. Po_ . Black spruce
P. rubens Sarg. . e Red spruce
Pinus rigide Mill oo Pitch pine
P.strobus Lo e Kastern white pine
Populus grandidentata Michx_______ . _____. Largetooth aspen
P. tremuloides Michx_ . ___________. Quaking aspen
Prunus pensylvanica L _____ Pin cherry
P.serotinge Bhwrh_ . Black cherry
Quercus ald@ Lo oo White oak
Q. borealis Miehx. f_________________ . ____. Northern red oak
Q. velutina Lam_ e m Black oak
Thuja occidentalis Yoo ____. White-cedar
P'suga canadensis (L.) Carr— . ______ Hemlock
Ulmus americana Lo __________ - American elm

SHRUBS

Amelanchier lacvis Wieg_ . ______ Shadblow ; shadbush
AT0NIQ S e e e Chokeberry
Berberis Sp o oo Barberry
Carpinus SpP e o Hornbeam
Comptonia peregrina (L.) Coult____________ Sweetfern
Cornus Sp——— e Dogwood
Corylus americana Walt___________________.__. Hazelnut
Filipendul@ SP oo oo oo Meadowsweet
Gaylussacia baccate (Wangh.) Koch________ Huckleberry
Hamamelis virgimiana L _____ Witch-hazel
Juniperus commanis L_______________________ Low juniper
Kalmia angustitolia Lo . _________. Sheep laurel
Nemopanthus mucronatus (L.) Trel_________. Mountain-holly
Prunus virginiena Y- ______ Chokecherry
Rhus glabra Li________ - _- - Smooth sumac
R. tozicodendron Lo Poison-ivy
Rubus allegheniensis Porter— . __________ Blackberry
R. flagellaris Willd . Dewberry
Spiraea tomentose L _____________. Hardhack

OTHER VEGETATION

Agropyron repens (L.) Beauv_______________. Quackgrass (witchgrass)

Agrostiselba Lo ____ Redtop

A, tenwis Sibth_ . Rhode Island (Colonial)
grass

Ambrosia artemisiifolia Lo ________ __________ Ragweed

Andropogon scoparius Michx__________________ Broomsedge

ASter Sp— - Wild aster

Brassica japonica Sieb______________________ Wild mustard

bent-
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Chrysanthemum lencanihemum Lo ________ Oxeye daisy
Cirsium lanceolatum (L.) Hill.______________ Bull thistle
Danthonia spicate (L.) Beauv________________ Poverty oatgrass
Daucus carota L ________________. Wild carrot
Festuca elatior L ___ Meadow fescue
Poyrubre L ___ . Red fescue
Fragarig virgindane. Duchesne_ . ___________ Strawberry
Gaultheria procumbens Lo __________________. Wintergreen
Hieracium awranticcum Yo ________ Ol‘li)lng? hawkweed ; devils-paint-
rush
Lycopodium obscerum To____________________. Clubmoss ; groundpine
Onoclea sensibilis Lo ____________________.___. Sensitive fern
Phicum praetense Voo ____________. Timothy
Plantago lanceolata Lo ________________. Narrowleaf-plaintain
Poa compressa L ____ . __________________. Canada bluegrass
P.opratensis Lo Kentucky bluegrass
Polytrichuwm commune . ________________. Hairy-cap moss
Potentilla canadensis Lo ________________.___ Common cinquefoil
Primula P . Primrose
Pteris aquibing Yue oo Bracken fern
Ranunculus septentrionalis Poir_ .. __ Buttercup
Rumez acctosella To-e— o __ Sheep sorrel
SoldAHO SD- e e Goldenrod
Stellaric media (L) Cyrillo_________________ Common chickweed
Tarazicum officinale Weber___________________ Dandelion
Trifolivm hybridwm Lo _ Alsike clover
T. pratense Lo e oo Red clover
T.repens L ____ .. ‘White clover
Typha letifolie Lo ____ Cattail
Verbascum thapsus Lo ________ Mullein
INDUSTRIES

Important industries in the county are concerned with textiles, shoe
manufacturing, and the manufacture of wood products, brick, press
machines, and fiber. The textile industry, which includes the weaving
of woolens, worsteds, and cotton goods is the most important. Dover,
Rochester, Somersworth, and Farmington are the principal industrial
centers. Probably half the total population is dependent directly or
indirectly on the industries for a livelihood, and any unemployment
from the closing of mills seriously affects the agriculture.

ORGANIZATION AND POPULATION

Strafford County shares with Rockingham County the distinction
of having the first permanent settlements in the State in 1623 (11).
The first settlement in Strafford County was at Dover Point, formerly
known as Hilton’s Point, by Edward Hilton, an Englishman (12)
whose descendants are now residents on Dover Neck about 1 mile
north of the point. Settlements were made in Rochester in 1728 and
in Barrington in 1732,

By an act of the Colonial Legislature of March 18, 1771, Strafford
County was established as one of the original five counties of the State.
At that time it included also Belknap and Carroll Counties, which
were separated on December 22, 1840.

Although one of the smallest counties in the State, Strafford has
13 towns and 3 cities within its boundaries. The census of 1940 lists
the total population at 43,558—33,138 urban and 10,415 rural—an
average of 115.5 to the square mile, classed as follows: 38,124 as native-
born white, 5,420 as foreign-born white, principally French Canadians;
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and 9 as Negro and other ruces. The total population was 38,442 in
1890 and has remained at nearly that level up to this time. The
present inhabitants are largely descendants of the original settlers.
The rural population is. well distributed over the southern and
east-central parts of the county, but the west-central and northern parts
are sparsely settled. In summer the population is somewhat higher.
Dover, the county seat and largest city, had a population of 14,990
in 1940. Rochester and Somersworth, populations 12,012 and 6,136,
respectively, are other important manufacturing and trading centers
and with the town of Farmington furnish the principal markets for
agricultural and forest products. Salmon Falls, Gonic, Milton, and
Milton Mills are less important manufacturing and trading centers.

TRANSPORTATION AND MARKETS

The main line of the western division of the Boston & Maine Rail-
road passes through the southern and southeastern parts of the county,
and branch lines serve other population and trading centers. A
system of surfaced highways maintained by the State reaches every
city and town, and each has a number of surfaced or graveled roads.
Secondary roads are in fair to good condition during summer but are
not very good in spring and late in fall. All main roads are kept open
during winter with snow plows. The central location and excel-
lent railroad facilities and highways give the cities and towns great
advantages as points from which the mountains, lakes, and seashore are
easily accessible.

Cities and other trading centers within the county furnish markets
for most of the agricultural products with the exception of poultry
and eggs. Some milk from the northeastern part goes to Boston and
some from the western part to the Manchester dairy system. Poultry
products are shipped to Boston and New York markets and surplus
apples and potatoes to Boston. Most of this farm produce is handled
bf’ trucks. Considerable farm produce is sold at roadside stands
along the main roads during summer and fall.

CULTURAL DEVELOPMENT AND IMPROVEMENT

Schools and churches are well distributed and accessible to all
residents. Many children in the rural sections are transported to
school. Rural-delivery mail routes reach all sections.

In general farm homes and outbuildings are well built and well kept.
Most barns are large enough to house farm animals and to store feed
and farm machinery. The 1940 census reports 852 farm homes with
electricity, 603 with telephones, and 345 rural-farm dwelling units
and 1,844 rural-nonfarm units with running water. Recently rural
electrification projects of the Rural Electrification Administration
have been initiated or completed in the towns of Strafford, Barring-
ton, and Lee. Many rural homes around Dover and Rochester are
connected with the city water systems and are provided with running
water and fire protection. In the southern and southeastern parts
most farm homes have either gas-engine or electric water pumps, while
in the western and northern sections open wells with hand pumps or
buckets are the general rule.
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AGRICULTURE

When the white man first came to this county, it supported a dense
forest cover, except for small plats that had been cleared by the In-
dians for growing Indian corn, beans, and vegetables. Fish and game
were plentiful. The early agriculture was of necessity largely sub-
sistence farming, wherein the primary needs of the family were satis-
fied by cultivating small plats of corn, wheat, oats, flax, vegetables,
and keeping some livestock. Very little produce was exchanged
between communities, as transportation facilities were meager and
travel difficult. Commercial activities even in the early days over-
shadowed agricultural pursuits in that part of the county near the
coast, and furs, fish, and timber soon became exportable commodities
(8). Clearing the land of stone and trees was a slow process, but
despite this task agriculture developed rapidly in the southeastern
part. By 1800, 80 to 90 percent of the land around Durham was in
tillage or pasture (I16).

As agriculture gradually expanded, still on a subsistence basis,
cattle and sheep became the leading farm interest and source of cash
income. This system continued until the latter part of the nineteenth
century, when, with the opening up of the grain and grasslands of
the West, the raising of cattle and sheep gave way to dairying. At
first daivy products were marketed as cheese and butter and later as
fluid milk.

The present-day agriculture is based largely on dairying, and lesser
agricultural pursuits are poultry raising, potato growing, market
gardening, and fruit growing. Timothy alone, timothy and clover
mixed, and corn for silage or cutting green are the principal hay and
forage crops, grown largely in support of dairy farming. gnla,ll
acreages are planted to clover alone, alfalfa, and oats cut and fed green
or cured for hay. Other small acreages are planted to soybeans,
usually mixed with Hungarian millet for grass silage. Potatoes are
grown as a cash crop, and vegetables and fruits for home use and as
cash crops. Poultry raising is second to dairying in importance and
the principal source of income on many farms; on many others poultry
is raised for home use and as a supplementary cash income. Some
small farms also run largely on a subsistence basis, with possibly
potatoes, vegetables, or poultry as a cash crop, and the owners depend
on part-time work in the forest or on odd jobs for part of their
livelihood.

CROPS

The area of land farmed has decreased markedly since the peak of
agricultural development. Total production has declined with the
drop in acreage farmed, but the acre yields have remained at about the
same general level. According to the census of 1880 the number of
farms was 3,018, which included 76.1 percent of the total area of the
county; 67.8 percent of this acreage was classed as improved. In 1940
the number of farms had dwindled to 1,226, with an acreage of 110,136,
and included 45.6 percent of the county; 39.5 percent, or 43,520 acres,
of the farm land was classed as improved. The average size of the
farms was 89.8 acres; a level that has been approximately maintained
since 1900.



STRAFFORD COUNTY, NEW HAMPSHIRE 15

During the change from subsistence to mainly dairy farming, the
acreage of subsistence crops was reduced, that i pasture increased,
and some cleared land was left idle. The forests encroached upon
the pasture lands and idle areas. This accounts for many of the old
fields now supporting young forests,

The 1940 census lists the land in farms as follows:

Acres Acres

Cropland _ . ____.____________ 31, 561 | Plowable pasture 11, 959
Cropland harvested________ 27, 720 [ Woodland —._________ 51, 608
Crop failure_— . _____ 492 ) All other land - o 15, 008
Cropland idle or fallow____. 3,349 _—

All land in farms_—.____ 110, 136

The figures for cropland plus pasture land show that approximately
39.5 percent of all land in farms is used wholly or in part for crop
production and grazing.

The trend of agriculture is indicated by the acreage planted to the
principal crops and the number of orchard trees as given in table 2.

TABLE 2.—Acreage of the principal crops and the number of apple and peach
trees® in Strafford County, N. H., in stated years

Crop 1879 1889 1899 1909 1919 1025 1939
Corn: Acres | Acres | Acres | Acres | Acres | Acres | Acres
Forgrain... ... .. ool 2,285 | 1,046 | 1,281 1,005 727 134 144
Cut for SIIage. ..o amaccee e e e e 2326 413 547
o l;Hogged or grazed, or cul for fodder_. .| . o fo oo |iiaciiifeaeeaean 252 125 146
ats:
Threshed ... . lieo .. 520 257 38 g8 372 49 20
Cutand fed unthreshed. ... oo oooo o |eoen i oot 72 137
Wheat. oo 1 1 b1 P ®
Rye..... 28 23 27 b )
Barley.-..... 54 42 30 18 (?
Buckwheat. . 7 5 14 [
Dryfleld beans. ..o e 348 338 314 4352 17
Hay, total__. 41,441 | 33,204 | 30,930 | 19,712 ] 24,422
Clover or timothy hay, alone or mixed. . _|..._.__|-_..._..{_._._.. 21,180 | 15,525 | 9,232 10, 525
Cloveralone. . ......_... . 18 153 133 205 51
Annual legumes for hay. Y TSR (RS I I 41 279 13
Alfalfn. .o . . .- _ 1 1 23 187 110
Small grain hay R e R R 904 843 179 2
Other tame hay R | 38,896 | 10,060 | 14,041 | 9,344 | 12,736
Wildhay. o e e e 1,622 467 566 216
Potatoes-.___.__. .- 1, 647 1,377 016 443 448
Market vegetables. - ..o e 167 366 244
Number| Number| Number| Number| Number| Number| Numl-er
Apples.. - _|104, 084 165,986 | 86, 578 | 36,426 | 28,447 19,671
Peaches_. - 1,522 | 5,265 | 2,012 3,030 | 2,372 4,383

! Trees of bearing age as of years of census 1880-1910. ¢ Partly duplicated in annual legumes for hay.
2 Silage crops in 1919, 8 Sweetclover only.
3 Not reported.

From table 2 it will be seen that the acreage in corn for grain and
other cereals steadily declined from 1879 to 1939. Although there
was a slight increase in the acreage in 1939 over 1929, the lowest level,
the other cereals, with the exception of oats, have practically ceased
to be grown. The acreage in hay showed a downward trend from
1899 to 1929, but there was a sharp increase from 1929 to 1939, A
general downward trend also applies to potatoes. It is interesting,
however, to note the increasing number of acres planted for corn silage
in 1919, 1929, and 1939. The changes from 1889 to 1939 can be
accounted for in part by the complete abandonment of many farms
and curtailment of acreage on others, following the opening up of the
West and the shift of rural population to industrial centers.
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Of the orchard fruits apples are the most important. Several com-
mercial apple orchards are scattered over the county, and nearly every
farm has a small orchard, mainly for apples for home use. Of the
small fruits, strawberries, blueberries, and raspberries are of consid-
erable importance for home use and for sale locally. Several com-
mercial blueberry farms are maintained in the western and northern
parts. Vegetables and sweet corn are grown for home use. Almost
every farm in the vicinity of Dover, Somersworth, and Rochester
contains a considerable acreage of sweet corn for commercial harvest-
ing. Several market-garden farms, most of the produce of which is
sold locally, are scattered over the southeastern part. In the last few
years a considerable acreage has been planted to winter squash for
commetrcial purposes.

Tillage operations may be carried on from about May 1 to November
1 to 15, depending on the seasons and soil types. Hay mixtures are
seeded either in spring or in fall. A large part of the alfalfa and
clover is seeded in spring or summer, usually in May ; that seeded in
fall is subject to heaving, especially on the heavier soil types. Oats
is the most common nurse crop seeded with hay mixtures and legumes
in spring, although barley and wheat are used to some extent. The
most common hay mixture includes timothy, redtop, and red and alsike
clovers. Vegetable crops are planted or transpianted as early as
soil and weather conditions permit,.

Early potatoes ave planted as soon as possible in spring, after
the ground is warm (7}). This will usually be from May 10 to 20
and may be as early as May 1 in favorable situations in the southern
part. For late potatoes there is a wider range of choice, but the
general practice is to plant from May 10 to 30.

ROTATIONS AND FERTILIZERS

Very few dairy farmers practice any definite rotation system, but
for most dairy farms the county agent recommends a 6- to 7-year
rotation of potatoes, corn, or sweet corn 1 year and hay 5 or 6 years.
Some potato farmers practice a 3-year rotation of potatoes 1 year and
grass or grass and clover 2 years; others grow potatoes 2 years out
of 4 or 3 years out of 5. It is a general practice on the better dairy
farms to rotate, top-dress, or reseed hayfields just often enough to
keep the soil built up and in good condition. Some soils may need
reseeding every 2 or 3 years, while others can run 6 to 7 years without
attention. Many fields are mowed and pastured until the desirable
grasses completely run out. On some farms hay fields are pastured
after the hay begins to fail or after the first cutting. Very often the
sod is turned under and the land reseeded to grass without other crops
intervening.

Silage corn usually receives most of the barnyard manure available
on the dairy farms and is usually supplemented with 300 to 500 pounds
of 4-8-4 or 4-12—4 fertilizer or 200 to 500 pounds of superphosphate
an acre. Hayfields usually receive 1 to 134 tons of lime and may or
may not receive fertilizer when reseeded. Alfalfa and clovers usually
receive 114 to 2 tons of lime and 300 to 500 pounds of a complete fer-

4 Percentages, respectively, of nitrogen, phosphoric acid, and potash.
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tilizer when seeded. Available manure is used for silage corn as top
dressing for hayfields. A few farmers top-dress with 300 to 600
pounds of 7-6-6 or 7-7-7. During the last few years lime and super-
phosphate have been available for top dressing hayfields and pastures
under the agricultural conservation program. Lime is usually applied
at the rate of about 1 ton an acre, and superphosphate at 100 to 200
pounds. Potatoes commonly receive about half a ton of 8-16-16
and vegetables and sweet corn 1,000 to 1,500 pounds of 5-8-T7 or 4-8-8.
Commercial apple trees are fertilized with 5 to 8 pounds of nitrogen a
tree in the form of nitrate of soda or cyanamide.

The use of fertilizer and lime is general. They are used more ex-
tensively in the southern and eastern parts than in the more remote
sections of the west and the north. The Federal census reports that
in 1939, 475 farms, or 38.7 percent reported the use of fertilizer, with
a total expenditure of $17,376, or $36.58 per farm reporting. At pres-
ent practically all farms use either lime or fertilizer or both. The
agricultural conservation program has stimulated the use of lime and
superphosphate, and the farmers are recognizing the value of these
amendments in growing legumes and grasses and as an economical
method of improving pastures and cropland.

Practically all the fertilizer purchased in the county is factory-
mixed. About 20 percent is purchased cooperatively and the rest
individually.

PERMANENT PASTURES

Permanent pastures are well distributed, as dairying is the chief
agricultural enterprise in all sections. For several years under the
- agricultural conservation program lime, superphosphate, and potash
have been available to farmers, but despite this there is much to be de-
sired in pasture improvement. In general, the carrying capacity is
low, owing to the exhaustion of available plant food through years
of pasturing. Pastures are frequently left to grow without any
attention (7).

A large percentage of the permanent pastures is on poorly and im-
perfectly drained soils, stony upland soils, or old worn-out fields. Very
little effort has been made to keep weeds and brush out, consequently
ground juniper, gray birch, broomsedge, and hardhack and other
pests have nearly or completely taken over many of the upland pas-
tures, and on the poorly drained and imperfectly drained soils, alder,
hardhack, swale grass, hairy-cap moss, and gray birch are serious
pests.

Grasses and legumes most commonly found in pastures are Kentucky
bluegrass, redtop, poverty oatgrass, broomsedge, Canada bluegrass,
Rhode Island (Colonial) bentgrass, timothy, and white and red
clovers. Rushes, sedges, and meadow fescue are abundant in swales
and low wet areas.

Nearly all farms have stock on pasture both day and night, but as
a rule cows are not pastured at night. Alternate grazing is practiced
on a few farms, and the use of rotated pastures, where crop fields are
pastured 1 or 2 years in the rotation, is also followed on a few farms.
On many farms the acreage of open pasture land is very small and the
cows are allowed to roam over large woodland pastures, which afford
very scant grazing. In general, open pastures receive very little at-

655707—49——2
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tention, and fertilization, seeding, and brush removal are the excep-
tion rather than the rule. Overgrazing is also common.

LIVESTOCK AND PRODUCTS

The number and value of livestock on farms in census years since
1880 are given in table 3.

TABLE 3.—Number and velue of livestock on farms in Strafford County, N. H.,
in stated years

18807 | 18907 | 1000 ?

Livestoek ! @uno 1| (Fune 1| (Fune 1) 1010 (Apr. 15) { 1020 (Jan. 1) | 1930 (Apr.1) | 1940 (Apr. 1}

Nuwm- | Num- | Num- | Num- Num- Num- Num-
ber ber ber ber Value | ber | Value | ler | Value| ber Value

Tlorses.......... 2,574 2,788 3,382| 2,502($283,532| 2,121($283,017|  990($09, 025 3 8O1($110, 422
Mules. 1 9 6 8 885 6 575 3 270 L JO PP
Cattle 11,779| 10,742 10,881| 9,660( 313,351| 8,602| 630,605 7,032(402,764| 3 6,207| 321,603
Swine 3,185 13,2600 2,546 2,184| 23,705| 2, 140 52,377 768/ 10, 048 8627 7,924
Sheep 4,143 2,717| 2,307( 2,075 9,050 051 10,820 1,776; 14,074 8864| 4,802
Goats_ ... .| ... 1 435 35 585 13 91 8 50 400
All poult, 934,603| 61,180 8 50,868(361, 7000 42, 564[51,364; 06,122 () |...__.. 877, 807) 14,204

Chickqnﬂ.-, 833,142| 58,065(359,432 (%) [--.._... 50, 723 O] 360, 601 78, 781| 3 77,490} 73,0616
Bees._..hives..| ... |-o._.._. 346 370 2,050 261 1, 835 136| 1,088 124 G645

! Animals of all ages as of census dates, except 1940, ¢ Not available.
? Values not reported. 5 Qver 4 months old.
3 Over 3 months old. 8 Over 6 months old.

There has been a steady decline in the number of cattle, horses,
sheep, and swine since 1900, and a sharp decrease in the number of
horses in the decades 1920-40. The decrease in the number of farms in
a measure accounts for the decline in livestock. The reduced number
of horses is a result of the development of motorized transportation
and increased use of power machinery on farms.

The dairy cattle are good grades of Holstein-Friesian, Guernsey,
and Jersey breeds, the first Eeing the most common. Some farms
have purebred bulls. Very few beef cattle were noted during tlie sur-
vey. The scattered flocks of sheep are dual-purpose breeds, mainly
grades of Southdown and Hampshire. The swine are mainly Chester
White Berkshire or grades of these breeds. New Hampshire Red,
Barred Plymouth Rock, and White Leghorn are the most common
breeds of chickens; the first two are kept as dual-purpose breeds and
the latter for egg production. Milk and milk products are consumed
largely in the county, but a small percentage of milk is shipped to
Boston and Manchester. Poultry and poultry products not consumed
locally arve sold on New York and Boston markets.

Farm horses are of a semidraft type, which is well suited to farm
conditions in this section. Practically no replacements are raised in
the county. Most large dairy farms have at least two work horses.
Some of the smaller farms have only one horse, and many small farms
have none, the heavy work being done with tractors and trucks.

In 1939, 791 farms, or 64.5 percent, purchased feed, at a total ex-
penditure of $459,659, or $581.11 per farm. This consisted mainly of
concentrated feeds for the cows and poultry.

The value of agricultural and livestock products by classes in stated
years is given in table 4. It can readily be seen that dairy products,
poultry, and eggs represent the bulk of the farm products seld.
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TasLe 4—Value of agricultural products, by classes, in Strafford Coundy, N. H.,
in stated years

Crops 1608 1018 1929 1939
All cereals $37,750 | $49, 690 $8, 051 $5, 507
Corn harvested for grain (O] ) 6, 272 4,600
Other cereals__.____.___.. [0} (O] 1,779 907
Other grains and seeds. .- oo immia e 6, 573 13, 579 5,379 1,850
Hay and forago..... _| 525,266 | 836,519 | 267,503 203, 242
All vegatables. 143,274 | 313,639 | 195,236 162, 207
Forsale? ... ...._. ¢ H 50, 524 22,072
For farm household’s use 2. . e a. [ (O] 49, 926 88,020
Potatoes__..__ ... ¢ (O] 94, 786 52,115
Fruitsand nuts........_. 36,111 | 104,335 84, 608 50, 621
Horticultural speelalties so 1 ! 98, 9206 211, 687
All other erops. ..o ceceocaee-- 274,735 1,877 697
Forest products sold. . .. i deemeaminanee ) [0} 79, 553 51,076
Livestock products 1809 1018 1928 1939
Dairy products sold ... e $344, 112 | $606, 850 | $452,164 | $463, 131
‘Whole milk.__.__ e ———— n O] 373, 871 430, 444
Oreamm 3 e D} Q) 25,578 10, 222
Butter. i memmmmmmme—mm——an (1) Q) 52,716 13,465
Poultry and eggs produced. - - oo meecmaeaa——an 173,425 | 4 260, 816 | 557,471 446,735
PoUl Y - e ne D} 1y 308, 223 245, 036
ChiCKON CEBS . - wmcem e camccecc e c i mcmcmme e e emmmm e D] l; 249, 248 201, 699
Livestock sold or slaughtered. ..o oo ooocoi i 190, 133 ! El) 75, 282
Cattloand ealves. . i ) ") D] 60,773
Hogs and plgs. . i 1) [0)] o 11,864
Sheep.and lambs. ..o ) m O] 2,645
Honey produced .. .. o oo oo eeceemmemaaae 514,157 8927 578 236
W00l ShOID . . o e cama—anan 61,487 2, 003 1,985 072
1 Not avallable. 4 Excludes value of pouliry other than chickens.
1 Excludos potatoes. 8 Includes value of wax.
3 Includes both sweet cream and sour cream ¢ Includes value of mohair,

(butterfat).

TYPES OF FARMS AND LAND USE

The number of farms by size in 1940 was as follows:

Number : 4cres | Number : Acres
118 = Under 10 180-219
225 __ 10-29 220-259
181 3049 260-379
183 50-69| 12 _ 380499
141 70-99 - 500-699
140 100-139| 2 700-999
9 140-179 Over 1, 000

Table 5 classifies the farms according to the major source of income
and gives the value of the products. Dairy, poultry, and field-crop
farms constitute the main type. Strictly dairy and poultry farms
make up approximately 28.1 percent of the total.

TanLe 5.—Classification of farms by major source of income and value of products
sold, traded, or used by farm households

. Farms | Value Farms | Value
Major souree of income report- | of prod- Major source of income report- |of prod-
ing ucts ing ucts

X Number| Dollarg Number| Dollars

Livestogk - o ool 21| 27,412 Vegetables harvested for sale- ... 17 | 21,204

Dairy produets ..o ... 204 | 547,602 || Fruitsandputs ... ... 19 ) 22,990

Poultry and poultry produets.... 134 | 361, 524 Horticultural specialties. ... _...._ 8 | 210,448

Other livestock produets. ........ 1 ! Forest products. . oo .oooooaea. 40 | 38,006
Field crops- oo 123 | 62,282 Farm E)roducts used by farm

households...__............_... 636 | 193, 261

1 Not reported.
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FARM TENURE

Of all farms, 94.5 percent were operated by owners and part owners,
5.1 percent by tenants, and 0.4 percent by managers, according to the
1940 census. Farm tenancy has remained about the same for the last
60 years. The few farms rented are rented for cash, and the rental
varies according to locatiton, improvements, soil conditions, and other
factors.

FARM INVESTMENTS AND EXPENDITURES

In 1989, 300 farms, or 24.5 percent of the total, reported the hire
of labor, at an expenditure of $203,307, or $677.69 per farm reporting.
In the northern and western parts of the county the farmers and mem-
bers of the family do most-of the farm work, whereas in the southern
and eastern parts farm labor is performed by the farm family and
helpers. The large dairy and poultry farms employ permanent help.
On the smaller dairy and potato farms help is required only during
the rush season of haying or potato harvesting. The average wage
paid for farm labor is $25 to $50 per month with room and board,
or $2.50 to $3.50 a day without room or board.® Experienced and
reliable farm Iabor is very scarce.

The per acre land value, including buildings on farms, is given as
$37.86 by the 1940 census. This is an increase over the figures given
in 1910 and 1920. The value of all farm property in 1940 averaged
$5,210, the land and buildings represented $4,210, or 80.8 percent,
implements and machinery 9.1 percent, and domestic animals, poultry,
and bees 10.1 percent.

There were 978 automobiles on 822 farms reporting, 414 motortrucks
on 354 farms, and 259 tractors on 231 farms. Machinery and equip-
ment found on the average farm consists of a truck, tractor, mowing
machines, hay rakes, manure spreader, plows and cultivators, grain
drills, gang plows, disk harrows, spring-toothed harrows, smoothing
harrows, scythes, hoes, and other implements.

SOIL SURVEY METHODS AND DEFINITIONS

Soil surveying consists of the examination, classification, and map-
ping of soils in the field and the recording of their characteristics,
particularly in regard to the growth of various crops, grasses, and
trees.

The soils and the underlying formations are examined systematically
in many locations. Test pits are dug, borings made, and highway or
railroad cuts and other exposures studied. Each exposes a series of
distinet soil layers, or horizons, termed collectively the soil profile.
Each horizon, as well as the underlying parent material, is studied
in detail, and the color, structure, porosity, consistence, texture, and
content of organic matter, roots, gravel, and stone are noted. The
chemical reaction of the soil and its content of lime and salts are
determined by simple tests.® Other features taken into consideration
are the drainage, both internal and external, the relief, or lay of the
land, and the interrelations of soil and vegetation.

8 County agricultural agent's estimate.

8 The reaction of the soil is its degree of acidity or alkalinity expressed mathematically as
the pH value. A pH value of 7 indicates precise neutrality ; higher values, alkalinity ; and
lower values; acidity. Indicator solutions are used to determine the chemical reaction.
The prescnce of lime 1g detected by the use of a dilute solution of hydrochloric acld.
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The soils are classified according to their characteristics, both
internal and external, with special emphasis upon the features that
infiuence the adaptation of the land for the production of crop plants,
grasses, and trees. On the basis of these characteristics the soils are
grouped into classification units, the principal three of which are (1)
series, (2) type, and (3) phase. Some areas that have no true soil—
such as rolling stony land and rough stony land—are termed (4) mis-
cellaneous land types.

The series is a group of soils having the same genetic horizons,
similar in their important characteristics and arrangement in the
profile and having similar parent material. Thus, the series com-
prises soils having essentially the same color, structure, natural drain-
age, and other important internal characteristics and the same range
in relief. The texture of the upper part of the soil, including that
commonly plowed, may vary within a series. The series are given
geographic names taken from localities near which they were first
identified. Charlton, Canaan, Suffield, Merrimac, Hinckley, and
Ondawa are names of important soil series in Strafford County.

Within a soil series are one or more types, defined according to the
texture of the upper part of the soil. Thus, the class name of this
texture—sand, loamy sand, sandy loam, silt loam, clay loam, silty clay
loam, or clay—is added to the series designation to give a complete
name to the soil type. Canaan fine sandy loam and Canaan stony
fine sandy loam are soil Lypes within the Canaan series. Except for
the texture of the surface soil, these types have approximately the
same internal and external characteristics. The soil type is the prin-
cipal unit of mapping, and because of its specific character it is
usually the unit to which agronomic data are definitely related. In
comparisons of the type and phases of that type, to avoid the repeti-
tion of their complete names, the type is sometimes referred to by
abbreviation either as the type, the normal soil, the normal type, or
the typical soil.

A soil phase is a variation within the type, differing from it in some
minor feature, generally external, that may be of special practical sig-
nificance. For example, within the normal range of relief for a soil
type some areas may be adapted to the use of machinery and the
growth of cultivated crops and others may not. Differences in relief,
stoniness, and degree of accelerated erosion may be shown as phases.
Even though no important differences may be apparent in the soil
itself or in its capability for the growth of native vegetation through-
out the range in relief, there may be important differences in respect
to the growth of cultivated crops. In such instances the more sloping
parts of the soil type may be segregated on the map as a sloping or
a hilly phase. Similarly, some soils having differences in stoniness
may be mapped as phases, even though these differences are not re-
flected in the character of the soil or in the growth of native plants.

The soil surveyor makes a map of the county or area, showing the
location of each of the soil types, phases, and miscellaneous land types
in relation to roads, houses, streams, lakes, town lines, and other cul-
tural and natural features of the landscape.

SOIL SERIES AND THEIR RELATIONS

Strafford County lies in the glaciated region of the northeastern
United States. The soils have developed under a forest cover of mixed
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hardwoods and softwoods in varying proportions. Higher positions
in the northern part of the county favored the growth of so-called
“northern” species, while so-called “central belt” species were domi-
nant throughout the rest of the county. The soils have characteristics
common to those of the other northeastern States under similar condi-
tions of climate and physiography. The distinguishing feature be-
tween the well-drained soils on the higher positions in the northern
part and those in other parts of the county in undisturbed forest condi-
tions is the development of the gray layer just beneath the forest duff.
In the former the gray layer is very noticeable and varies from about
1 to 3 inches, whereas in the latter it varies from a mere film to gen-
erally less than 1 inch.

Rock of the area shows a wide variety, as granite, gneiss, granodio-
rite, coarse crystalline gneisses and schists, and slaty, weak mica, and
calciferous and pyritiferous schists. The relatively complex geologic
pattern was further complicated in the mixing of these materials by
overdrag from glacier movements, giving an even more complex parent
soil material.

A large percentage of the soils have developed from materials
deposited by glacial action as till or as outwash by the melting
glacier. Soils developed from marine and lacustrine sediments are
rather extensive in the southeastern part of the county, and small
areas have developed from recent alluvial materials and from organic
accumulations. The soils are comparatively young, and the mode of
deposition and character of the parent material are strong contributing
factors to the control of their distribution.

The upland soils range in relief from mostly level to rolling or slop-
ing and steep. The dominant relief, however, is gently rolling or
gently sloping to rolling or sloping. All these soils originally varied
from moderately to very stony, and the cleared fields represent areas
where part or all of the surface stone has been picked off. As the fields
were cleared the stone was placed in boundary walls or fences. Rem-
nants of old stone walls are now common in young forested areas that
were at one time cleared and cultivated.

The soils developed from till derived largely from schist are of
heavier texture throughout than those developed from till derived
largely from granitic materials. Pérhaps the texture and structure
of the till from which the upland soils have developed are more im-
portant from an agricultural point of view than any other character-
istics. Those developed on compact or firm till have a higher water-
holding capacity and their plant nutrients do not leach out so readily
as on those developed on loose and friable till. A larger percentage
of the soils with compact substrata is used for agriculture than any
other upland soil. Because of the slower absorptive capacity, how-
ever, erosion is more active in cultivated fields, and more care must be
exercised in its control on the steeper slopes.

Soils generally shallow over bedrock make up a fairly large per-
centage of the upland soils. Except for scattered arcas these are
largely in forest or are used for pasture. Erosion is not a serious
problem on these soils, except on a few farms or in scattered fields. On
some of the steeper slopes sheet erosion has been rather active in the
past. Under the present system of agriculture, however, which con-
sists mainly of growing hay and forage crops in support of dairying,
there is very little active erosion except on small scattered fields.
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The soils of the terraces and bottom lands are characterized by fairly
smooth surfaces and are generally stone-free and easy to till. Drain-
age ranges from excessive on some of the lighter textured members to
poor on some of the low-lying or depressed areas. The light-textured
terrace soils are light-colored, highly leached, and less fertile than the
medium-textured members, especially those developed from lacustrine
silt and clay. .

Except for the well-drained soils developed from lacustrine silt and
clay deposits, the soils of terraces and bottom lands are not subject to
serious erosion. The lacustrine soils are the most erodible in the county
and are subject to serious erosion on the steeper slopes if not properly
handled. It is on these soils, first in the county to be cleared and cul-
tivated, that erosion has been most active down through the years. Yet,
as on the upland soils, a large percentage is used at present for the
production of hay and forage crops, and active erosion is not serious
except on relatively small scattered areas.

The soils developed on the kames are light-textured, excessively
drained, highly leached, and subject to serious erosion if planted to
cultivated crops. They are largely in forest, pasture, or idle land.

The texture of the soils of the area varies from loamy sand to silt
loam with a large percentage falling in the loam and fine sandy loam
classes. All the soils are acid, varying from very strongly to medium
acid in the surface layer. The Suffield soils are the least acid of the
group, and the lower subsoil layers may be neutral in places. The
Colrain soils, though developed from calcareous schist, are very acid to
medium acid in the surface layer.

In general, erosion is not a serious problem, except in small scattered
areas. In an earlier cycle sheet erosion was rather active on some of
the cultivated soils, but under the present system of agriculture there is
very little active erosion. Most of the cultivated land is on slopes of
less than 15 percent.

Inherently, the soils of the county are not so productive as those in
some other parts of the United States. Because of favorable texture,
good structure, good but not excessive drainage, and absence of severe
leaching, however, a large percentage of the cultivated soils lend them-
selves readily to soil management and improvement practices and are
well suited to the growth of hay and forage crops, vegetables, small
fruits, and potatoes. The light-textured terrace soils with heavy fer-
tilization could be used for the production of certain vegetable crops if
the market demand warranted.

Little or no correlation exists between soil series or soil type and
the crops grown in the county, because dairy farming or subsistence
farming with dairying the chief interest is the main type of farming
in all sections. Poultry farms are well distributed over the central
and eastern parts, and the strictly market-garden farms are located
near the centers of population. Nevertheless, the better farms are
generally located on better soils. Many homes are maintained on the
less desirable soils by summer residents or by farmers who obtain part
of their livelihood by part-time work away from the farm.

The soils of the county are classified according to their character-
istics, both internal and external, special emphasis being given to
such features as relief, stoniness, drainage, texture, structure, depth,
reaction, and type of parent material, which influence the adaptation
of the land for growing crop plants, grasses, and trees. A key for
identifying the soil series is given in table 6.



TaBLE 6.—Key to the soil series of Strafford Couniy, N. H.
SOILS DEVELOPED ON GLACIAL TILL

Soil series

Parent material

Great soil group

Parent rock

Character of derived soil material

Relief

Drainage

Gloucester.

Becket.
Essex.

Rockingham.

Paxton. .. .. ...

Charlto
Sutton_
Hollis. .

21}

Brookfield .....____...___
Brimfleld._______________

Colrain

Podzol
Brown Podzolic._

erous mica schist.
Mamly schist

Mam]y pyritiferous
schlst

and siliceous limestone.

Mlxed granite and pyritif-

mica

Mamly interbedded phyllites

Loose or oompacl:_ -
Shallow over bedrock.
Firm to loose..._.._.___
Shallow aver bedrock. -

Good to excessive.

0.
Goo1l.
D

0.
Imperfect.
Poor.

Good to excessive.

Do.
Do.

Do.
Imperfect.
Good.

Do.

Do.
Do.

¥¢
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SOILS DEVELOPED ON WATER-ASSORTED MATERIALS

Hinekley________ ... Brown Podzolic..._.__ Mainly of granitic origin but | Coarse cross-bedded grayish mate- | Rolling or hummocky | Excessive.
includes some schist other rials. kames.
than pyritiferous mica schist. .
Merrimace__._._ ... |- [ 1 Y I [ L Mainly horizontal-bedded grayish | Level terraces.........._...- Good to excessive,
gravel and sand.
Sudbury_______ ... [« P, d Imperfect.
Scarboro.. -| Half Bog . L U do Poor.
Ondawa. _......co.._____ CAllavial oo i ntal-bedded grayish Good.
Imperfect.
Rumney._. Poor.
Alluvial soils, Complex of good, im-
entiated, perfect, and poor.
[V 03 Brown Podzolic....___ Mainly of iram'tic origin but | Coarse cross-bedded yellowish-brown | Rolling or hummocky | Excessive.
contains high proportion of materials. kames.
pyritiferous mica schist. .
Barnstead .. _.....____.|..... (ST P, EE [ 0 T Mainly horizontal-bedded yellowish- | Level terraces..........__... Good to excessive,
brown gravel and sand.
Adams.._ ... | [« (T, Mixture of fine material de- | Deep sandy outwash over marineor |..._. [+ 1 T Excessive.
rived from all rocks of the lacustrine clays.
county.
Melrose. - cccoeoooeoeae 0. | [ 1 TP Shallow sandy outwash over miarine [-.___ A0 Gaod.
or lacustrine clays.
Hartland_ ... __.______|.._.. [ 1< O I Ao e Silt or clay marine or lacustrine de- | Rolling to steep croded Do.
posits. terraces.
Suffieid d Level terraces. .- ..o Do.
do. e -| Imperfeet.
do..__.....___.. -| Poor.
Level bottom lands_.__..__. Do.
Peat ... Bog. oo, Acid organic remains__._.__._:_ Slightly to partly decomposed with |Levelswamp.___..._....___.... Poor.
little or no mineral matter.
Muck. . [+ 7+ I S 5 (- R Well decomposed with considerable |._.__ & T, Do.
mineral matter.

HUIHSIWVH MIN ‘LLNOOD qHOLdVHLIS
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Froukk 3.—Generalized map of Strafford County, N. H., showing soil associations.
C. Charlton, Paxton, Hollis, Brookfield, | N. Newmarket, Rockingham.

Brimfield, Sutton. P. Peat and Muck.
Co. Colrain, Whitman. R. Rough stony land (Gloucester or
G. Gloucester, Essex, Whitman. Hlermon soii material).
H. Hermon, Becket, Canaan, Whitman, | S. Suffield, Hartland, Ruxton, Melrose,
M. Merrimac, Barnstead, Adams, Hinck- Biddeford.

ley, Jaffrey.
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The locations of the more extensive and important soils in the
county are shown in figure 3. Following is a brief description giving
some general information regarding the origin and use of the soils in
the various association.

CHARLTON, PAXTON, HOLLIS, BROOKFIELD, BRIMFIELD, SUTTON ABSOCIATION

The association of the Charlton, Paxton, Hollis, Brookfield, Brim-
field, and Sutton is characterized by scattered farms or cultivated areas
and rather extensive forested areas. The soils are developed from till
derived largely from schist. The relief is dominantly rolling to hilly
and drainage 1s good, except in the Sutton and included Whitman soils.
All the soils were originally stony and the land under cultivation repre-
sents areas from which part or all the stones have been removed. 'The
Charlton and Paxton are the most desirable agricultural soils, and a
higher percentage of them is cultivated than in other members of the
group. Some of the best farms in the county and the most stable
agriculture are located on these soils, which are adapted to a wide
variety of crops. The moderately to very stony Hollis, Brookfield,
and Brimfield are largely in forest, although scattered areas are tilled
or in pasture. The Sutton and associated Whitman soils are generally
stony and, except for scattered areas in pasture, are largely in forest.

COLRAIN, WHITMAN ASSOCIATION

The Colrain soils of the Colrain, Whitman association are developed
from till derived mainly from calciferous schist and siliceous limestone.
They are generally shallow, and bedrock outcrops are numerous. The
relief ranges from gently rolling to hilly, and drainage is good. A
small percentage is cleared of trees and stone and is cultivated or in
pasture. The rest is largely in forest and ranges from moderately to
very stony. Small areas of other soils are included.

GLOUCESTER, ESSEX, WHITMAN ASSOCIATION

Soils of the Gloucester, Essex, Whitman association are developed
from glacial till derived largely from granite and gneiss. The
Gloucester and Essex soils generally occur on sloping to hilly relief
and have good drainage. The Whitman occupy poorly drained posi-
tions. The Essex differ from the Gloucester in having a compact sub-
stratum, occurring on smoother relief, having a higher moisture supply,
and in being more productive. A high percentage of the Kssex 1s
tilled or in pasture, whereas the Gloucester are largely in forest and
generally stony. Scattered areas of Gloucester are cultivated or in
pasture; the Whitman are largely in forest.

HERMON, BECKET, CANAAN, WHITMAN ASS80CIATION

The Hermon and Becket soils of the Hermon, Becket, Canaan, Whit-
man association are somewhat similar to the Gloucester and Essex
soils, respectively, except that they have developed in forested areas
at higher elevations and are characterized by a light-gray layer just
beneath the forest duff. The Canaan have developed on shallow
till where granite and gneiss outcrops are numerous. The Becket
have a compact substratum and are good agricultural soils, whereas
the Hermon and Canaan are underlain by loose till, and drainage is
inclined to be excessive. The relief ranges from gently rolling to
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hilly. The Becket soils are not extensive, but a large percentage is
cleared of trees and stone and is cultivated or in pasture. Scattered
areas of the IHermon and Canaan are cultivated or in pasture, but a
large percentage is in forest, and the range is from moderately to very
stony. Whitman soils occupy the low poorly drained areas and are
largely in forest, with small areas in pasture.

MERRIMAC, BARNSTEAD, ADAMS, HINCKLEY, JAFFREY ASSOCIATION

Soils of the Merrimac, Barnstead, Adams, Hinckley, Jaffrey associa-
tion occupy the broad sandy terraces. The Merrimac, Barnstead, and
Adams. occur on smooth relief and the Hinckley and Jaffrey on hum-
mocky and uneven relief. Drainage is good to excessive. These soils
are generally stone-free and easy to handle but are inherently low in
fertility. The moisture supply is usually the limiting factor in crop

roduction even when crops are heavily fertilized. The fine sandy
oams are naturally more productive than the lighter textured ones.
A small percentage of the Merrimac, Barnstead, and Adams soils is
cultivated or in pasture, and the rest is lying idle or in forest. The
Hinckley and Jaffrey are largely in forest or lying idle. Small areas
of Scarboro, Sudbury, and other soils are included.

NEWMARKET, ROCKINGHAM ASSOCIATION

The soils of the Newmarket, Rockingham association are developed
from till derived largely from granodiorite. They occur on smooth to
hilly relief and have good drainage. The Newmarket are not exten-
sive, but cultivated areas are similar to the Charlton in productiveness;
the Rockingham are generally shallow, with numerous outcrops, and
are largely in forest or in pasture. The Biddeford and small areas
of Whitman occupy the level poorly drained positions associated with

these soils.
PEAT AND MUCK ASSOCTATION

The peat and muck association includes areas of organic soils vary-
ing in degrees of decomposition. They are not cultivated and are
largely in forest.

ROUGH STONY LAND (GLOUCESTER OR HERMON SOII, MATERIAL)

Rough stony land (Gloucester or Hermon soil material) includes
widely scattered areas of hilly to steep stony land of the various soil
materials. Areas of this land are in forest to which they are best
adapted.

SUFFIELD, HARTLAND, BUXTON, MELROSE, BIDDEFORD ASSOCIATION

The Suffield, Hartland, Buxton, Melrose, Biddeford association
occupies an old sea floor that has been thoroughly dissected by drain-
age, thereby altering the original surface configuration considerably.
The relief 1s dominantly smooth to rolling, and drainage conditions
range from good to poor. This group comprises the most intensively
cultivated soils of the area. They are stone-free, productive, and
owing to relief are generally favorable for farming operations. The
Suflield, Buxton, and Biddeford are inherently the most productive
soils in the county. The Suflield and Buxton are especially adapted
to hay, corn, and pasture grasses, while poor drainage limits the use
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of the Biddeford soil mainly to pasture and forestry. Soils of the
Hartland series occupy the hilly and steep eroded and broken areas
associated with the Suffield. Developed from shallow sandy deposits
over silt and clay, the Melrose occupy smooth to sloping relief, and
have good drainage. These soils are stone-free, easy to handle, and
are adapted to a wide variety of crops. Small areas of other soils,
as Sudbury, Scarboro, Newmarket, Rockingham, and Charlton, are
included.

For convenient discussion the soils of the county are placed in
five broad groups, based on their agricultural relations and their exter-
nal and internal characteristics, as follows: (1) Soils of the uplands,
which are divided into (@) soils developed on compact till, (b) soils
developed on firm to loose till, (¢) soils developed on shallow till, and
(d) imperfectly and poorly drained soils; (2) soils of the terraces,
which are divided into (@) soils developed on marine or lacustrine
silt and clay deposits, () soils developed on medium- to light-textured
materials over silt and clay deposits, and (¢) soils developed on sand
and gravel outwash deposits; (3) soils of the kames; (4) soils of the
bottom lands; and (5) miscellaneous soils and land types.

SOILS OF THE UPLANDS

The soils of the uplands cover 58.5 percent of the total area of the
county and have a fairly wide range in elevation, in relief, and in char-
acter of the parent material from which developed. In general, these
comparatively stone-free to moderately stony and very stony soils
are well drained, friable, and easy to handle. A large percentage of
the cleared land is on the smoother areas; the steeper slopes, which
have been cleared of stones, and the stony to very stony areas are used
for pasture or are in forest.

SOILS DEVELOPED ON COMPACT TILL

The soils developed on compact glacial till are not so extensive but
agriculturally are the most important of the upland soils. This group
includes the Paxton, Essex, and Becket series. The Paxton soils are
developed from compact greenish-gray till derived mainly from schist,
whereas the Essex and Becket are developed from compact and platy
granitic till, grayish in color. As typically developed, these soils are
uniformly gently sloping to sloping. Surface drainage is good, but
internal drainage is not rapid, and the water-holding capacity is com-
paratively high. The soils are especially adapted to hay and forage
crops and pasture.

PAXTON BERIES

The Paxton soils usually occur on smoothly rounded drumlinlike
hills (pl. 1, 4) and are associated with the Charlton, Hollis, and
Brookfield. The surface relief ranges from nearly level to steep, but
the dominant relief is gently sloping to sloping. Surface drainage is
good, but internal drainage is rather slow because of the compact
substrata at a depth of 18 to 24 inches. Water may seep out along the
slopes early in spring or during wet seasons. The vegetation in for-
ested areas consists chiefly of white pine, hemlock, red and black oaks,
red maple, basswood, and gray and yellow birches.
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In cultivated fields the surface soil is brown to grayish-brown mellow
loam 6 to 7 inches deep over a yellowish-brown friable loam upper
subsoil. At 10 to 12 inches it grades into olive-yellow gritty and fri-
able loam, which rests on a greenish-gray heavy compact and platy till
at 18 to 24 inches. The till is derived mainly from schist and is of a
loam texture.

These soils are most extensive in Strafford, Rochester, and the north-
ern part of Barrington. Scattered areas are mapped in Farmington,
Dover, Madbury, Durham, and Lee. Prdbably 70 percent of this soil
is under cultivation 7 or lying idle. The stony types and phases are
largely in forest or pasture. Hay and forage crops occupy a large
part of the total acreage. Some small areas are in open pasture, while
others are planted to vegetables for home use, potatoes, and orchard
fruits. Erosion conditions on cultivated land vary from slight to se-
vere, but most of the severe erosion is on the steeper slopes and has
occurred in the form of sheet erosion. Practically all the cultivated
land is fairly stone-free, and the stony types and phases are not ex-
cessively stony.

These soils are considered among the best in the county for grasses
and forage crops, potatoes, vegetagles, and small fruits, and they are
also good for apples. They lend themselves well to conservation and
management practices and can be easily kept productive.

Paxton loam, with five phases and Paxton stony loam, with three
phases are mapped.

ESBEX SERIES

The Essex soils are associated with soils of the Gloucester series and
have developed on smoothly rounded hills where apparently the gla-
cier exerted great pressure to form the hard or compact till over which
they are developed. The dominant surface relief is gently sloping to
sloping, with an occasional level or steep slope (pl. 1, B).

In cultivated fields the 6- or 7-inch surface soil is dark-brown or gray-
ish-brown mellow loam. A thin layer of leaf litter, which has devel-
oped in wooded areas, is underlain by brown to grayish-brown mellow
loam about 2 inches thick. The upper subsoil i1s yellowish-brown
friable loam, grading into pale-yellow gritty loam at about 12 inches
below the surface, This layer rests on gray to yellowish-gray com-
pact and gritty till at 20 to 24 inches. The till is derived largely from
granitic material and has a platy structure.

Surface drainage is good, but internal drainage is slow, owing to
the compact substratum. Drainage is adequate and because of the
high water-holding capacity of this soil, plants seldom suffer from
lack of moisture.

Although not very extensive, these are important agricultural soils
in the sections in which they occur and rate with the best for hay, corn,
other forage crops, and pasture (pl. 1, B). About 65 percent of the
total acreage is cleared and cultivated, in pasture, or idle; the rest
is in forest. Dairy farming is the principal enterprise, and therefore.
hay and forage crops occupy the largest acreage. Yields are about
the same as on the Paxton and Becket soils.

Owing to the compact substratum, the infiltration capacity of these
soils is comparatively low and the steeper slopes are susceptible to

7 Land in mowing 18 consldered under cultivation.
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erosion under poor management if clean-tilled crops are grown. Most
of the slopes are moderate, so that erosion control is not a problem
under simple management and conservation practices.

The stony types and phases are largely in forest. The vegetation
consists chiefly of red maple, gray and yellow birches, white pine, hem-
lock, and white and red oaks.

Five types and phases are mapped, including Essex loam and its
eroded and gently sloping phases and Essex stony loam and its gently

sloping phase.
BECKET SBERIES

The Becket soils are somewhat similar to the Iissex, but have de-
veloped at higher elevations under slightly different climatic condi-
tions and have a noticeable gray layer just below the forest duff in
undisturbed forested areas. They are closely associated with the
Hermon soils in the northern part, usually on smoothly rounded hills
(pl. 2, 4) where apparently the glacier exerted great pressure to form
the compact till over which they are developed. The soil profiles ot
the Becket and Hermon soils are very similar, except that the former
is developed on compact granitic till and the latter on loose till.

In undisturbed forested areas there is a layer of forest litter 214 to 4
inches thick on the surface, and the lower part is partly decomposed.
This is underlain by a 1- to 214-inch light- or ashy-gray light loam,
which rests on a rusty-brown friable loam about 4 inches thick. This
layer grades into yellowish-brown friable loam that gradually changes
to a pale- or grayish-yellow gritty fine sandy loam at 13 to 15 inches
below the surface. At 20 to 22 inches in depth this lower subsoil layer
rests on gray compact gritty till, which is derived mainly from granitic
materials,

Surface drainage is good, but internal drainage is rather slow be-
cause of the compact substratum. Internal drainage, however, is suf-
ficient for most crops. Owing to the high water-holding capacity crops,
grasses, and trees seldom suffer from lack of moisture.

These soils occur in scattered areas in Farmington, Milton, and
Middleton. About half the acreage is cleared of stone and trees and
is under cultivation, in pasture, or lying idle, while the rest is stony
and in forests. Most of1 the cultivated land is used for growing hay
and forage crops in support of dairying. Small areas are used for
potatoes, field corn, oats, and ‘vegetables for home use. Yields are
about the same as on Essex soils. On the steeper slopes some care
must be exercised to control erosion if planted to clean-tilled crops.

Becket loam and three of its phases and Becket stony loam and two
of its phases are mapped.

SOILS DEVELOPED ON FIRM TO LOOSE TILL

The soils developed on firm to loose till are in the Charlton, Brook-
field, Newmarket, Gloucester, and Hermon series. They are rather
extensive and except for the Charlton and Newmarket are not very
important agriculturally. The relief ranges from smoothly rolling to
hilly and steep. Drainage is good, both external and internal.

The Charlton soils, developed from schist accumulated under glacial
action and deposited as till, are characterized by brown loam surface
soil and friable subsoil; the Brookfield are developed from schistose
till derived largely from mica schist and are characteristically reddish
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brown or rusty brown. These soils are not used extensively for agri-
culture. The Newmarket soils, developed from glacial till derived
mainly from granodiorite, have brown mellow surface soil and friable
subsoil ; the Gloucester and Hermon, developed from loose and gritty
granitic till, have fine sandy loam surface soil and open friable sub-
soil. The Hermon ave extensive in the northern part of the county and
are similar to the Gloucester, but are found at higher elevations and
have developed a noticeable gray layer just beneath the forest litter
in undisturbed forest areas.

CHARLTON BERIES

The Charlton soils are developed from schistose till. All were
originally stony, and the loam types and phases represent areas where
most of the stone has been removed. The stony soils are largely in
forest or used for pasture. The dominant relief is gently rolling
to rolling, with an occasional smooth or steep area. Both surface and
internal drainage are good, but the favorable texture is conducive to a
good moisture-holding capacity.

In cultivated fields the 6- to 7-inch surface soil is brown to rich-
brown mellow loam ; in forested areas there is a layer of leaf litter on
the surface underlain by a dark-brown loam surface 134 to 2 inches
thick. The upper subsoil is yellowish-brown loam grading into pale-
yellow or grayish-yellow gritty loam, which rests on greenish-gray
schistose till at about 24 inches below the surface. The till is firm
in place to slightly compact and has a weak platy structure in places.

These soils are found in small to fairly large areas over the central
and southern parts of the county in a fairly large total acreage. Areas
under cultivation are used largely for hay and silage corn, with small
acreages planted to clover, alfalfa, potatoes, oats, vegetables, sweet
corn, field corn, and fruits. Considerable cleared land is idle or in
pasture. These soils are easily handled and responsive to fertilization
and cave, and crop yields are fair to good. Forested areas support
a mixed vegetation consisting of white pine, red and white oaks,
hickory, gray birch, and red maple.

Seven types and phases are mapped as follows: Charlton loam and
three of its phases and Charlton stony loam with two phases.

BROOKFIELD SERIES

The Brookfield soils are closely associated with the Charlton, Hollis,
and Brimfield soils and have developed from loose glacial till. The
dominant relief is gently rolling to hilly, with a few smooth areas.
Drainage is good to excessive. Most of the soil is moderately to very
stony. Scattered areas have been cleared of stone and are used for
general crops and pasture or lie idle. The forest vegetation consists
of mixed hardwoods and conifers with an undergrowth of shrubs
and herbs. '

In forested areas there is a layer of leaf litter 2 to 3 inches thick
on the surface. The grayish-brown to brown light loam surface soil,
1 to 114 inches thick, 1s underlain by a rusty-brown loam, which with
depth becomes lighter and grades into a light-yellow to brownish-
yellow gritty to sandy loam. The subsoil rests on yellow to grayish-
yellow, loose, and gritty highly micaceous till at 24 to 26 inches. The
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A, Paxton loam on smoothly rounded drumlinlike hill. Pasture in foreground with
cultivated field in background. B, Timothy and clover hayfield on Essex loam,
gently sloping phase, in foreground; silage corn in background.
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A, Silage corn and hayfield on Becket loam. B, Silage corn on Sutton loam.
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till is derived largely from reddish-brown micaceous rocks that con-
tain iron pyrites in places. All layers are acid, and the surface 1s
usually extremely acid.

These soils are rather extensive in the central part of the county,
the largest areas occurring in Strafford, FFarmington, and Barrington.
They are largely in forest and are easy to handle where the stones
have been removed, but crop yields are generally low unless heavily
limed and fertilized. The carrying capacity of the pasture is also
generally low. '

Brookfield loam, together with its eroded phase, gently undulating
phase, and hilly phase; Brookfield stony loam and its gently undulat-
ing phase and hilly phase; and Brookfield very stony loam and its
hilly phase are mapped.

NEWMARKET SERIES

The Newmarket soils have developed from glacial till derived
largely from dark-colored granitelike granodiorite rock. They are
closely associated with soils of the Rockingham series, which are de-
veloped from the same kind of material but are generally shallow over
bedrock. Surface relief is nearly level to rolling, and drainage is
good. Small areas have been cleared of trees and stone and are culti-
vated. The stony areas are largely in forest consisting of mixed white
pine and hardwoods.

These soils are characterized by brown to rich-brown mellow and
friable loam surface soil, underlain by brown to yellowish-brown
upper subsoil. This material grades into an olive or pale-yellow loose
and gritty loam at 12 to 14 inches and rests on greenish-gray gritty
till of a loam texture at about 24 inches. The till contains many
disintegrated or partly weathered granodiorite rock fragments, which
are common throughout the profile. On stony areas the surface stone
1s largely granodiorite. All layers are acid.

Cultivated aveas are used largely for hay and forage crops. Erosion
has not been significant except on a few small areas, and with simple
conservation practices the soil may be easily conserved. These soils
are easy to handle and are responsive to management and fertilization,

The total acreage is not large. The soils are found in a small belt in
the extreme southeastern corner of the county and occur in scattered
areas in Durham, Madbury, Dover, and Rollinsford. Newmarket
Joam with its gently undulating phase and Newmarket stony loam
are mapped.

GLOUCESTER SERIES

The Gloucester soils have developed in the glaciated uplands from
till derived largely from granite and gneiss. A large percentage vary
from moderately to very stony, and these areas are in forest or pasture.
Small comparatively stone-free areas are either under cultivation, in
pasture, or lying idle. Both surface and internal drainage are good
to excessive, and the soils are inclined to be droughty. The forest
vegetation consists of mixed hardwoods and conifers.

Under forest conditions there is a 2- to 3-inch brown to dark-brown
partly decomposed leaf litter. The 114 to 2 inches of surface soil is
grayish-brown or brownish-gray friable fine sandy loam, well matted
with small roots. The yellowish-brown friable fine sandy loam upper

655707—49——3
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subsoil changes to pale-yellow or grayish-yellow loose and gritty fine
sandy loam or sandy loam at 10 to 12 inches. This lower subsoil
becomes lighter in color and texture with depth and rests on gray to
yellowish-gray loose and gritty till at 24 to 26 inches. The till is fairly
firm in place but exhibits little or no compaction. Granite or gneiss
boulders are scattered over the surface and throughout the profile.

The Gloucester soils are found in small to fairly large areas in the
central and southern parts of the county, being most extensive in
Barrington and Rochester. The dominant relief is gently rolling to
rolling, with some nearly level and some hilly areas. Because of the
open and porous nature of these soils they are not particularly suscep-
tible to erosion. Most of the cleared land is used for hay, with small
areas in corn, potatoes, vegetables, and other general crops.

Owing to the relatively low inherent fertility and droughty nature
of these soils, crop yields are generally lower than on Essex, Paxton,
or Charlton. They are very responsive to fertilization, however, and
are capable of producing fair to good yields of general crops. They
warm up early in spring and are well adapted to early vegetables if
heavily fertilized.

Three types and five phases are mapped as follows: Gloucester fine
sandy loam and its eroded and gently undulating phases; Gloucester
stony fine sandy loam, with its gently undulating and hilly phases;
and Gloucester very stony fine sandy loam and its hilly phase,

HERMON SERIES

The Hermon soils are formed from loose granitic till and are some-
what similar to the Gloucester. They usually occur, however, at
higher elevations (700 to about 1,000 feet) and under different climatic
conditions, and have devcloped a well-defined gray layer just beneath
the forest duff. Natural drainage is good. A large percentage is in
forest, and white pine, hemlock, paper and yellow birches, red and
sugar maples, red oak, and beech are the most. common species.

Under undisturbed forest conditions there is a 3- to 4-inch mat of
organic material, or forest duff, over a very thin layer of dark-brown
fine sandy loam resting on a 1- to 3-inch layer of light-gray or light
brownish-gray fine sandy loam. This is underlain by a rusty-brown
or dark-brown friable fine sandy loam, firm in place and slightly in-
durated in places, which grades into a yellowish-brown loose and
friable light fine sandy loam at a depth of 7 to 8 inches. At about
15 to 18 inches this layer changes to a pale-yellow loose and gritty sandy
loam, resting on a gray gritty and loose till at 22 to 26 inches. The
till is firm to loose in place and when dug out breaks down into a struc-
tureless mass. Granite and gneiss stone and boulders are scattered
over the surface and embedded throughout the profile. All layers are
acid.

These soils are extensive in the northern part of the county. The
dominant relief is rolling to hilly, with some smooth and some steep
slopes. These soils are generally stony, varying from moderately stony
to very stony. Part or most of the stone has been Eicked oft small
scatlered areas that are under cultivation, lying idle, or used for
pasture. The rest supports some type of forest cover, largely second
growth. Crops grown on these soils are mainly subsistence crops.
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Three types and five phases are mapped as follows: Hermon fine
sandy loam and Hermon stony fine sandy loam with their gently
undulating and hilly phases, and Hermon very stony fine sandy loam
and its hilly phase.

SOILS DEVELOPED ON SHALLOW TILL

In this Eroup of shallow upland soils are the Colrain, Hollis, Brim-
field, Rockingham, and Canaan series. These are generally shallow
over bedrock, and surface outcrops are common. Relief ranges from
gently rolling to hilly and steep, and drainage is good. The Colrain
soils have developed from till derived mainly from calciferous phyllite
schist and to some extent from the underlying bedrock of the same
material ; the Hollis from till derived from slaty schists; the Brimfield
from weak mica schist till; the Rockingham from granodiorite andtoa
less extent from underlying rock; and the Canaan on thin glacial till
derived largely from granite and gneiss. The Colrain and Hollis have
a rich-brown surface soil and rusty-brown to yellowish-brown sub-
soil; the Brimfield reddish-brown to rusty-brown surface and subsur-
face layers high in mica; the Rockingham brown to dark-brown sur-
face soil and rich yellow-brown to yellowish-brown subsoil; and
the Canaan light-gray or ashy-gray surface layer and rusty or rich-
brown subsoil. Granite, gneiss, and granodiorite bedrock outcrops are
common, and these soils have developed mainly from a thin mantle
of till derived from these rocks and to a less extent from the under-
lying bedrock.

COLRAIN SERIES

The Colrain soils in this area are generally shallow. Surface out-
crops are common, and depth to bedrock or disintegrated and partly
weathered schist varies from a few inches to less than 2 feet in most
places. In this respect and also in color they are similar to the Hollis
soils, except that the brown is usually more intense in the Colrain.
They are developed largely from a thin mantle of till derived mainly
from calciferous phyllite schist and siliceous limestone and to a less
extent from the underlying bedrock. Leaching has been rather thor-
ough, and the reaction of the surface and subsoil layers is very strongly
to medium acid. The unaltered till is usually almost neutral. The
native vegetation consisted chiefly of white pine, red and white oaks,
hickory, beech, hemlock, white ash, red maple and various shrubs.

Most of this soil was cleared at one time. The 6-inch surface soil
is dark-brown to brown mellow loam, with some schist fragments,
underlain by a rusty- or reddish-brown gritty and friable loam to silt
loam 5 to 6 inches in depth, where it changes to a pale yellowish-brown
light loam. Partly disintegrated calciferous schist fragments are
common throughout these layers. Depth to till or bedrock varies but is
usually less than 2 feet. The olive to greenish-yellow coarse and gritty
schistose till is mixed with disintegrated schist fragments. Limestone
roclési are common in stone walls, on the surface, and throughout the
profile.

These soils are not very extensive but are well distributed over Lee
and in the eastern part of Durham. Surface relief is dominantly gen-
tly rolling to rolling, with a few smooth and a few hilly areas. {\Iatu-
ral drainage is good. About half this soil is comparatively stone-free
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except for surface outcrops; the rest is moderately stony. A small
percentage is under cultivation; the rest is in forest, lying idle, or in
pasture. Two types and three phases are mapped as follows: Colrain
loam and its gently undulating and hilly phases; and Colrain stony
loam and its hilly phase.

HOLILIS SERIES

Soils of the Hollis series are closely associated with those of the
Charlton. They are generally shallow over schist bedrock, outcrops of
which are numerous. Between the outcrops the depth to bedrock or
disintegrated schist varies from a few inches to 2 or 3 feet in most
places. These soils are developed from a thin mantle of glacial till,
similar in origin to that from which the Charlton are developed and to
a less extent from the underlying bedrock. The surface and subsoil
layers also are similar in color, texture, and structure to those of the
Charlton, but the profile is generally much shallower, and schist frag-
ments are more common throughout.

In forested areas under an organic layer of leaves and branches the
surface soil is dark- to rich-brown mellow and friable loam 114 to 2
inches thick. The upper subsoil is rich yellowish-brown to yellowish-
brown friable loam and grades into pale-yellow gritty light loam at 12
to 14 inches below the surface. The depth to greenish-gray or green-
ish-yellow till or bedrock is variable but in most places less than 2
feet. Depth to bedrock is less than 2 feet for about half the areas.
The till is derived largely from mica schist, and slabs of schist and
smaller fragments are numerous throughout the profile. All layers
are acid.

These fairly extensive soils occur in small to fairly large bodies
throughout the central and southern parts of the county. A small
percentage has been cleared of trees and stone and is under cultivation,
used for pasture, or lies idle; the rest is in forest or pasture. The de-
gree of stoniness varies from moderately to very stony. On a large
percentage of these soils the relief is gently rolling to rolling. Both
external and internal drainage are good. Three types and six phases
are mapped : Hollis loam and its eroded, eroded hilly, and gently undu-
lating phases; Hollis stony loam and its gently undulating and hilly
phases ; and Hollis very stony loam and its hilly phase.

BRTMFIELD BERIES

The Brimfield series consists of essentially shallow Brookfield soils.
All are closely associated with the Brookfield and are developed from
a thin mantle of glacial till of similar origin and to a less extent from
the bedrock. Reddish-brown micaceous schist outcrops are common,
Bedrock is of extremely variable depth—in many places it lies near the
surface and is probably less than 2 feet below the surface on 50 to 60
percent of the delineated areas. Micaceous schist fragments are com-
mon on the surface and throughout the profile.

In forested areas a thin layer of organic debris is underlain by a
brown to dark-brown loam surface soil 1 to 2 inches thick. The upper
subsoil of rich yellow-brown mellow loam grades into a yellowish-
brown friable loam that changes to a yellow or brownish-yellow gritty
loam at 12 to 14 inches. The depth to till or bedrock is variable. The
till is derived largely from micaceous schist and is yellow to grayish-
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yellow gritty and friable loam to sandy loam. Finely divided mica
flakes are numerous throughout this soil and impart a greasy feel when
pressed between the fingers. All layers are acid, varying from
extremely acid in the surface layer to slightly less acid in the subsoil.

These soils are fairly extensive in Farmington and occur in scat-
tered areas in other towns of the central and northern parts of the
county. Small bodies have been cleared and are lying idle, used for
pasture, or in mowing; the rest is in forest. Stones have been partly
picked off small areas, but they are still present in sufficient quantity to
nterfere seriously with or to prevent the use of modern cultural imple-
ments. The degree of stoniness varies from moderately to very stony.
The dominant relief is gently rolling to hilly, with an occasional smooth
or hilly area. Natural drainage is good. Two types and two phases
are mapped: Brimfield stony loam and Brimfield very stony loam and
their hilly phases.

ROOKINGH AM SERIES

Soils of the Rockingham series are generally shallow over granodi-
orite bedrock. They are developed from till derived largely from
granodiorite and to a less degree from the underlying rock. These soils
are essentially shallow Newmarket soils and are closely associated with
them. Granodiorite outcrops are numerous, and elsewhere the depth
to bedrock is extremely variable. In many places it is within a few
inches of the surface and is probably less than 2 feet on more than half
the area.

Where there is any marked degree of development, the color, texture,
and other characteristics of the different layers are similar to the cor-
responding ones in the Newmarket soils. In forested areas under a
layer of organic debris the 1- to 2-inch surface soil is brown to dark-
brown loam. The upper subsoil of rich yellow-brown friable loam
grades into a yellowish-brown loam, which at 12 to 14 inches grades
mto a pale-yellow or olive loose and gritty loam. Depth to {ill or
bedrock is variable. The till is derived largely from granodiorite and
contains many disintegrated and partly weathered fragments of this
rock, and soft fragments are also numerous throughout the profile.
All layers are acid, varying from very strongly acid in the surface soil
to slightly less acid in t{e subsoil,

The Rockingham soils occur in the extreme southeastern part of
the county in Durham, Dover, Madbury, and Rollinsford. About 25
percent of the total acreage is cleared of trees and of most of the loose
surface stone. These areas are under cultivation, in pasture, or lying
idle; the rest is in forest. On the cleared areas the surface outcrops
interfere with cultivation. In forested areas the degree of stoniness
varies from moderately to very stony. The dominant relief is gently
rolling to rolling with an occasional smooth or hilly area. Natural
drainage is good, and the water-holding capacity is fair except on the
shallower spots. On only a few areas has erosion been significant,
and simple conservation practices are generally adequate for con-
serving the soil.

Three types and one phase are mapped: Rockingham loam; Rock-
;’ngham stony loam and its hilly phase; and Rockingham very stony

oam.
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CANAAN SERIES

Canaan soils are developed on thin glacial till derived largely from
granite and gneiss. As typically developed, they are essentially shal-
low Hermon or Becket soils and are usually associated with them.
Bedrock outcrops of granite and gneiss are numerous. Between the
outcrops depth to bedrock varies from a few inches to 2 or 8 feet in
most places.

Under forest conditions where bedrock is deep enough for a normal
profile to develop it is similar to the Hermon soil. A raw humus
layer 2 to 4 inches thick is underlain by a light-gray or ashy-gray
layer 14 to 2 inches thick, which rests on a rusty- or rich-brown 2- to
4-inch layer. Below this the material is yellowish-brown friable fine
sandy loam, fairly firm in place but when disturbed breaks into soft
irregular fragments. The lower subsoil is pale-yellow friable and
gritty sandy loam, resting on gray loose gritty till at 18 to 24 inches
in depth. All layers are acid, varying from very strongly acid in the
surface soil to slightly less acid in the subsoil.

These soils occur in scattered areas mainly in the northern and
west-central parts of the county. Surface relief is dominantly gently
rolling to rolling, with a few smooth and a few hilly areas. 5wing
to shallowness, stoniness, and low moisture-holding capacity, these
soils are largely in forest. A small part is cleared and used for cul-
tivated crops or pasture. The degree of stoniness varies from mod-
erately to very stony. Six types and phases are mapped: Canaan
fine sandy loam, Canaan stony fine sandy loam, and Canaan very
stony fine sandy loam, with their hilly phases.

Scattered areas of Shapleigh soils associated with Gloucester soils
in the southern part are included because of their small extent. They
differ from the Canaan soils mainly in having only a weakly developed
gray layer just beneath the forest organic layer.

IMPERFECTLY AND POORLY DRAINED SOILS

In the imperfectly drained upland soils two series are represented,
the Sutton and the Peru. Surface relief is level to gently sloping and
stoniness varies from comparatively stone-free to very stony. Only
a small part is used for cultivated crops, much of the total acreage
being in open and woodland pasture, the rest in forest. The Sutton
soils are mapped in association with the Charlton, Hollis, Brookfield,
Paxton, Essex, and Gloucester, and the Peru with the Hermon and
Canaan in the northern part of the county. These soils have rather
dark surface soils over mottled subsoils. The Whitman occupy poorly
drained positions associated with the glaciated uplands.

SUTTON BERIES

The soils of the Sutton series occupy nearly level to smoothly sloping
positions associated with the Charlton, Hollis, and Brookfield. They
are intermediate in drainage, being between the well-drained soils of
the uplands and the poorly drained Whitman soils.

In forested areas there is a 2- to 4-inch layer of partly decomposed
organic debris well matted with roots. The surface soil is dark grayish-
brown friable loam also well matted with roots. Below this the upper
subsoil is yellowish-brown heavy loam with some rust-brown and gray
mottlings. This layer is firm in place but when disturbed breaks into
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soft irregular fragments. The upper subsoil grades into pale-yellow
mottled with rust-brown and gray gritty loam at 10 to 12 inches below
the surface. This rests on greenish-gray or olive-gray mottled and
streaked with rust-brown yellow and gray compact till at 18 to 22
inches. The till is derived largely from schist, with an admixture
of granitic materials in places. When dug out with a pick the till
breaks into irregular fragments with a platy structure.

These soils occur in small to fairly large areas in the central and
southern parts of the county. Only a small percentage is under culti-
vation, and the rest is used for pasture, is idle, or is in forest. Most of
them ave only moderately stony. Imperfect drainage limits use for
certain crops, but the soils.are well adapted to hay, corn, and pasture.
Plate 2, B, shows good silage corn on Sutton loam. Two types are
mapped : Sutton loam and Sutton stony loam.

PERU SERIES

The soils of the Peru series occupy imperfectly drained areas asso-
ciated with the Hermon and Canaan soils. They are intermediate in
drainage between these and the poorly drained Whitman. Some areas
occupy nearly level or gentle slopes and receive considerable water
from higher positions.

As typicallfy developed the surface soil is dark-brown or nearly
black highly organic loam 14 to 2 inches thick underlain by light-
brown or grayish-brown mellow loam. At 4 to 6 inches in depth the
material is brown to yellowish-brown loam mottled with rusty brown
and gray. At 12 to 14 inches this grades into a mottled yellow rust-
brown and gray gritty loam that rests on a yellowish-gray or greenish-
gray compact till at 20 to 22 inches. The till is highly mottled with
rust-brown, yellow, and gray and is waterlogged most of the time.

These soils occur in scattered areas in the northern part of the county
in Farmington, Milton, and Middleton. Owing to stoniness and im-
perfect drainage only small areas have been cleared of stone and trees
and are used for hay or cultivated crops. They are largely in forest
and vary from moderately to very stony. Three types—Peru loam,
Peru stony loam, and Peru very stony loam—are mapped.

WHITMAN SERIES

The Whitman soils occupy poorly drained positions in the glaciated
uplands and vary from moderately to very stony. They are character-
ized by dark-brown or nearly black surface soils over highly mottled
subsoils. The reaction is acid throughout. These soils are rather ex-
tensive and occur in small to large bodies throughout the county.
Because of stoniness and poor drainage they are not used for agricul-
tural purposes other than grazing. Small areas are cleared and used
for pasture or are idle; the rest is 1n forest. Whitman stony loam and
Whitman very stony loam are mapped.

SOILS OF THE TERRACES

The soils of the terraces are most extensive in the southern and the
east-central parts of the county. Surface relief is generally smooth ex-
cept along some of the main drainageways and on the broken edges
of the terraces. Drainage ranges from excessive to poor. The heav-
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ier textured well-drained members are practically all used for agri-
culture, whereas the lighter textured ones are largely in forest or
pasture or lie idle.

SOILS DEVELOPED ON MARINE OR LACUSTRINE SILT AND CLAY DEPOSITS

The group of terrace soils developed from marine or lacustrine
silt and clay deposits is represented by the Suffield, Hartland, Buxton,
and Biddeford series. The Suffield occupy smooth to gently rolling
and rolling topographic positions and the Hartland the steeper slopes
usually adjacent to drainageways or on the broken edges of old ter-
races. Surface drainage 1s good on the Suffield and rapid on the
Hartland, but internal drainage in both soils is slow, because of the
heavy texture of the subsoils. The imperfectly drained Buxton soils
occupy level to gently sloping positions. The Biddeford soil is poorly
drained.

SUFFIELD SERIES

The Suffield soils, developed from marine and lacustrine silt and
clay deposits, occur only in the southeastern part of the county and
at elevations below 200 feet. Except for an occasional preglacial
rock outcrop or glacial erratic, they are stone-free and are the most
intensively cultivated soils of the county. Drainage is well estab-
lished, and stream dissection has been so thorough that the surface
configuration has been considerably altered. The areas now present
features of an undulating to rolling plain.

In cultivated fields the 5- to 7-inch surface soil is brown to dark
grayish-brown mellow silt loam with a soft granular structure. This
1s underlain by a yellowish-brown mellow and friable silt loam that
grades into an olive-yellow silt loam at 10 to 12 inches in depth. Both
layers are firm in place and break into irregular clods or fragments
that are easily crushed into a soft granular mass. At a depth of 16
to 18 inches the material is olive to greenish-gray silt loam or silty
clay loam and grades into greenish-gray heavy clay interbedded with
silt at about 24 inches. This material is very compact in place and
breaks into hard angular blocks that are hard to crush when dry. Tt
is plastic when wet. The surface and subsoil layers are acid, but the
unaltered silts and clays are slightly acid or neutral.

The relief is nearly level to rolling, but dominantly undulating to
gently rolling. Dramage is good, but internal drainage is retarded
to some extent by the heavy subsoil. A large percentage of these soils
is cleared and under cultivation or in pasture (pl. 8, 4). They are
the best soils in the area for hay and forage crops. Owing to the
silty subsoil layer and heavy parent material they do not absorb water
so readily and, thevefore, are very susceptible to erosion if planted to
clean-tilled crops. They cannot be worked so early in spring or so
soon after rains as the lighter textured soils and require move power
for cultural operations.

Clay deposits have been used extensively for making brick in the
vicinity of Gonic in Rochester. The surface soil has been disturbed
on a few rather large areas, which are indicated as undifferentiated
erosion areas on the soil map.

Erosion does not seem to affect productivity so much as on other
soils of the county. Excellent stands of clover were noticed in several
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old clay pits where all the surface and part of the subsoil had been
removed. Suffield silt loam, together with its eroded, eroded rolling,
level, and severely eroded rolling phases are mapped.

HARTLAND SERIES

The Hartland soils are developed on hilly to broken topography,
Jargely the result of severe geologic erosion of marine or lacustrine
silt and clay deposits. They are closely associated with the Suflield soils
and generally occur on the broken edges of terraces or bordering drain-
ageways. 'The areas are thoroughly dissected, and the slopes are
generally short and broken.

These soils have developed from the same kind of material as the
Suffield, but as a result of geologic and accelerated erosion there is
little uniformity in profile development. In protected aveas the profile
is similar to that of the typical Suffield, except that the surface
layer is usually shallower and the total thickness of the soil over
unaltered silt and clay deposits is less. The brown or grayish-brown
surface soil is generally very shallow or, in many places, is entirely
lacking. In places there is a shallow dark grayish-brown silt loam
surface soil underlain by a brownish-gray or greenish-gray slightly
altered silty clay that breaks into irvegular angular fragments. Sur-
face drainage is good, but the heavy character of the soil slows up
internal drainage. The moisture supply is usually adequate for grasses
even in dry seasons.

These soils occur in small bodies in the southeastern part of the
county, and the total acreage is not large. A small part is in forest;
the rest largely in pasture or hay. Mowing areas generally occupy
the smoother slopes. Because of the susceptibility to erosion if cleared,
these soils are best adapted for grazing or hay. Control of erosion is
difficult except by using sod or close-growing crops over the entire
area. Owing to the character of the parent material, removal of the
surface soil does not affect the productivity for hay the same as it does
the lighter soils of the county. One type and its two phases are
mapped: Hartland silt loam and its severely eroded and steep phases.

BUXTON BERIES

The soils of the Buxton series—the silt loam and its gently sloping
phase—occupy nearly level to gently sloping positions and arve inter-
mediate in drainage between the well-drained Suffield and the poorly
drained Biddeford, with which they ave associated. Surface drain-
age is only fair, and internal drainage is imperfect. On the smoother
areas water stands on the surface after heavy rains.

The 4- to 6-inch surface soil is brown to dark grayish-brown silt
loam with a granular structure. This is underlain by a yellowish-
brown silt loam. with faint mottlings in places, which grades into a
yellowish-gray silt loam to silty clay loam mottled with rust brown
and yellow at 9 or 10 inches in depth. The lower subsoil becomes
more highly mottled with depth and rests on greenish-gray heavy clay
or :sfilty clay highly mottled with rust brown at 15 inches below the
surface.

These soils occur in scattered bodies in the southeastern part of the
county. About 85 percent of this land is cleared and utilized for hay
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or pasture; the rest is in forest. Imperfect drainage limits its use
for cultivated crops, but it is one of the best hay and pasture soils in
the county (pl. 3, 4).

BIDDEFORD SERIHS

The single soil of the Biddeford series—the silty clay loam—occu-
pies poorly drained areas associated with the Suffield and Buxton soils.
It occurs on nearly level or flat relief, and natural drainage is poor.
Water stands on thé surface early in spring and late in fall.

The 6- to 8-inch surface layer is a dark grayish-brown to nearly black
silty clay loam to silt loam, which is plastic when wet. This is under-
lain by a gray to light-gray silty clay loam mottled with rust brown
and yellow to a depth of 12 to 14 inches. Below this layer the material
is bluish-gray heavy clay, which breaks into irregular blocky fragments
when moggrately ry, but is very plastic and sticky when wet.

This soil is found 1n small to fairly large bodies in the southeastern
part of the county. Poor drainage largely limits its use for purposes
other than grazing or forestry.

SOILS DEVELOPED ON MEDIUM- TO LIGHT-TEXTURED MATERIALS OVER SILT AND
CLAY DEPOSITS

The group of terrace soils developed on medium- to light-textured
materials over silt and clay deposits is represented by the Melrose and
Adams series. Surface relief is smooth to sloping, and drainage con-
ditions range from excessive to poor. The Melrose soils are character-
ized by gravel-free sandy outwash deposits over silt and clay at shallow
depths, usually 214 to 4 feet. The Adams are also derived from sandy
outwash deposits, with little or no gravel, which may be underlain by
lacustrine s1lt and clay at a depth of 6 to 20 feet.

MELROSE SERIES

The Melrose soils are developed from medium- to light-textured
outwash materials over silt and clay deposits. They are stone-free,
easy to handle, hold moisture well, and are very responsive to fertiliza-
tion and management. The fine sandy loam type and its sloping
phases are among the best general-purpose soils of the county.

In cultivated fields the 6- to 8-inch surface soil is brown to light-
brown mellow fine sandy loam, underlain by a yellow-brown mellow
fine sandy loam that grades into a pale-ye]?ow fine sandy loam at a
depth of 12 to 14 inches. Below a depth of 20 to 24 inches the material
is gray to yellowish-gray light fine sandy loam or loamy fine sand
mottled and streaked with rust brown and yellow and resting on olive-
gray heavy clay at 30 to 36 inches. Natural drainage is good, but
drainage in the lower part of the subsoil is retarded to some extent
by the clay strata.

These soils occur in the southeastern part of the county in associa-
tion with the Suflield and associated soils. A large percentage is
cleared and used for general crops and pasture or is lying idle. The
relief is nearly level to gently sloping, and erosion control is not a
serious problem.

Melrose fine sandy loam and Melrose loamy sand and their sloping
phases are mapped.
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ADAMS SERIES

The Adams soils have developed on relatively smooth low-lying
terraces from sandy material over marine or lacustrine silt and clay
deposits. These deposits are generally 8 to 10 feet or more in depth.
They differ from soils of the Merrimac series in that there is practically
no gravel in the profile.

These soils are characterized by grayish-brown fine sandy loam or
loamy sand surface layer. This material is underlain by brownish-
vellow fine sandy loam or loamy sand, which grades into pale-yellow
material of the same texture at 14 to 20 inches in depth. At a depth
of 26 to 40 inches the material changes to gray or shightly yellowish-
gray loamy sand or loamy fine sand, containing a few mottlings or
streaks of yellow at 4 feet or more. All layers are loose and friable
.when disturbed. Drainage is good to excessive, but the water table
is higher than under the Merrimac or Barnstead soils.

Except for a few areas these soils occur in the southeastern part of
the county. The relief is nearly level to sloping, the dominant range
of slope being less than 5 percent. There is some evidence of slight
wind erosion on unprotected areas, but there is little water erosion.
These soils are largely in forest, with scattered areas cleared of trees
and under cultivation, in pasture, or lying idle. Adams fine sandy
loam and Adams loamy sand with its sloping phase are mapped.

SOILS DEVELOPED ON SAND AND GRAVEL OUTWASH DEPOSITS

The soils developed on sand and gravel outwash deposits are repre-
sented by the Merrimac, Barnstead, Sudbury, and Scarboro series.
Gravel is common throughout the. profiles. The Merrimac soils are
light in color, and the stratified sand and gravel deposits from which
they have developed are largely granitic. The deposits from which
the Barnstead soils are developed contain suflicient pyritiferous schist
material to give the soils a rusty- or reddish-brown color throughout.
The imperfectly drained Sudbury soil occupies level to very gently
sloping areas, and the poorly drained Scarboro soils level to depressed
areas.

MERRIMAC SERIES

The Merrimac soils have developed on glacial outwash plains from
deposits of coarse sand and gravel derived largely from granite and
gneiss. They are comparatively stone-free and are easy to till but are
generally excessively drained, which is often the limiting factor in crop
production. 'The brown surface soil is underlain by a yeHowish-brown
upper subsoil that grades into pale-yellow or yellow incoherent fine
sandy loam or loamy sand at a depth of 14 to 16 inches. At an average
depth of 24 inches the material is gray or yellowish-gray stratified
coarse sand and gravel of granitic origin. All layers are acid.

These soils occur in small to fairly large bodies well distributed over
the county. The dominant relief is nearly level to gently sloping or
undulating, a few areas occupying slopes of more than 5 percent. In
general the inherent productivity is closely related to texture. The
lighter members, especially, are highly leached of organic matter and
plant nutrients.

Two types and two phases are mapped : Merrimac fine sandy loam
and Merrimac loamy sand and their sloping phases.
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BARNSTEAD SERIES

The Barnstead soils are developed on outwash glacial terraces on
material derivad in part from schist- high in iron pyrite and mica.
These soils have gravelly substrata similar in texture, structure, and
consistence to the Merrimac soils from which they have becn separated
because of differences in parent material. Drainage is good to ex-
cessive,

In forested areas there is a thin top layer of partly decomposed
organic debris. The 1- to 8-inch surface soil is rich-brown mellow fine
sandy loam, containing a noticeable quantity of organic matter. This
material is underlain by a rusty yellowish-brown fine sandy loam that
breaks down into soft fragments when disturbed. The color becomes
lighter with depth and at about 14 inches there is a rusty-yellow or
yellow light fine sandy loam. The lower subsoil contains considerable
gravel and gritty material and rests on rusty-brown and yellowish-gray
coarse sand and gravel deposits at about 24 inches. Sand and gravel
deposits are derived from schist and granitic materials in varying pro-
portions, but usually about 50 percent is made up of schist. The mate-
rial is slightly cemented in places where there are considerable pyri-
tiferous schist fragments. Variations are mainly in intensity of rusty-
brown coloring. All layers are acid.

These soils occur in fairly large areas in Rochester and Somersworth
and in small scattered bodies in Barrington and Strafford. They arve
largely in forest or lying idle. The dominant reliet is nearly level
to gently sloping, a few areas having a gradient of more than 5 percent.

Barnstead fine sandy loam and Barnstead loamy sand with their
sloping phases are mapped.

SUDBURY SERIES

The Sudbury soil occupies widely separated flats or low imperfectly
drained areas onthe terraces in association with the Merrimac, Barn-
stead, and Adams soils in the central and southern parts of the county.

In cultivated fields the surface soil is dark grayish-brown mellow
fine sandy loam to a depth of 6 or 7 inches. This is underlain to a
depth of 16 to 18 inches by a yellowish-brown fine sandy loam with
some rust-brown and gray mottlings. Below this is a layer of strongly
mottled gray or yellowish-gray loamy fine sand or sand. Below 24
inches the material is generally gray or light-gray loamy sand mottled
and streaked with rust brown and yellow. In places the lower part
contains considerable gravel.

Tmperfect drainage limits the range of crops that may be grown
successfully. Timothy hay, silage corn, and vegetables for home use
are the principal crops.

Sudbury fine sandy loam is the only type mapped. Probably more
than 90 percent of its area is in forest.

SCARBORO SERIES

The Scarboro soils occupy poorly drained positions on the terraces.
They are characterized by a dark-brown or black surface soil under-
lain by a mottled subsoil, which is waterlogged most of the time.

Scarboro fine sandy loam and Scarboro loam are mapped.
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SOILS OF THE KAMES

The group of soils developed on the kames is represented by the
Hinckley and Jaffrey series. They occupy a very small percentage
of the total area of the county and are little used for agricultural
purposes. Drainage is rapid to excessive. The Hinckley soils are
developed mainly from granitic deposits and are light in color, whereas
the Jaffrey soil has developed from kame deposits containing con-
siderable schist and has a rusty yellowish-brown or ocherous-yellow
color throughout.

HINCKLEY SERIES

The Hinckley soils are developed on hummocky uneven or strongly
sloping relief associated with the Merrimac from bedded sand and
gravel deposits derived largely from granite, gneiss, and other crystal-
Iine rock material. Their open structure, together with hummocky
and uneven relief, is conducive to excessive drainage. They are char-
acterized by a grayish-brown to brown surface soil underlain by a
yellowish-brown gravelly and gritty subsoil resting on stratified coarse
sand and gravel at varying depths. The quantity of gravel on the
surface and throughout the soil is variable, and there are also varia-
tions in texture. All layers ave acid.

These soils occur in widely separated bodies throughout the county.
Surface relief ranges from rolling to steep, but is dominantly hilly.
Except for a few scattered areas the soils are generally stone-free. If
cleared and improperly handled, they are subject to some wind and
also sheet crosion. Owing to their unfavorable relief and excessive
drainage, their principal use is for forest or grazing.

Hinckley loamy sand and its eroded phase are mapped.

JAFFREY SERIES

The single soil of the Jaffrey series—the loamy sand—occurs on
hummocky, uneven, and strongly sloping relief associated with the
Barnstead soils. It has developed from coarse sand and gravel deposits
derived in part from schist high in iron pyrites and mica that give
it a rusty yellowish-brown or ocherous-yellow color throughout. It
is similar in texture, structure, and consistence to the Hin(ﬁdey soils,
from which it has been separated because of differences in parent
material and in color.

The soil is characterized by a dark-brown or rich-brown surface
soil underlain by a rusty yellowish-brown upper subsoil that grades
into a yellow or ocherous-yellow lower subsoil. Depth to rusty-brown
and grayish-brown sand and gravel deposits varies but is usually
from 14 to 20 inches. The quantity of gravel on the surface and
throughout the soil also varies. All layers are acid, varying from
extremely acid in the surface soil to slightly less in the subsoil.

The inextensive Jaffrey loamy sand occurs in widely separated
areas, mainly in the central and southeastern parts of the county. The
relief is dominantly rolling to hilly, a few areas steep. If cleared
and improperly handled, this soil is subject to some wind erosion
and also sheet erosion. It is largely in forest, and owing to unfavora-
ble relief and excessive drainage, its use for agriculture is limited.
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SOILS OF THE BOTTOM LANDS

The following series are represented in the group of bottom lands:
Ondawa, Podunk, Rumney, and Saco. Of the combined small acreage,
scattered areas are cultivated, and the rest is used for pasture or is 1n
forest. Drainage conditions range from good to poor, and the soils are
subject to occasional flooding. With the exception of the Saco series
all the soils of this group are light-textured.

ONDAWA BSERIES

The Ondawa soils—the fine sandy loam and its high-bottom phase—
are located on well-drained first bottom positions and are developed
from fairly recent alluvial deposits. They are subject to occasional
flooding. The sediments are largely of granitic origin, and the soil
is acid throughout. Both are characterized by a brown mellow sur-
face soil over a yellowish-brown or brownish-yellow upper subsoil,
becoming lighter in color and texture with depth. They occur in a
small total acreage along the Lamprey, Cocheco, Salmon Falls, and
Isinglass Rivers and are free of stone and gravel, easy to cultivate, and
are adapted to a wide variety of crops common to the area.

PODUNK BERIES

Podunk fine sandy loam, the only representative of its series, occu-
pies imperfectly drained positions on the first bottoms in association
with the Ondawa and Rumney soils. It is highly acid throughout.
The 8- to 10-inch dark-brown or grayish-brown mellow fine sandy loam
surface layer is underlain by yellow-brown fine sandy loam mottled
with rusty brown and gray. The lower subsoil is dominantly gray
mottled with brown, rust brown, and yellow and is saturated with water
early in spring and late in fall. Surface drainage is fair, but im-
perfect subsoil drainage limits the use of the soil for many crops.

RUMNEY SEBIES

The inextensive Rumney fine sandy loam, the only type mapped,
occupies poorly drained positions associated with the Ondawa and
Podunk soils. The 8- to 10-inch dark-brown or dark grayish-brown
mellow fine sandy loam surface soil is underlain by a pale yellowish-
brown fine sandy loam mottled with rust brown and light gray. Below
18 to 20 inches the material is gray to yellowish-gray loamy sand or
coarse sand mottled with rust brown. The reaction is very acid
throughout. The soil is not important agriculturally. Poor drainage
limits the use of the cleared areas to hay, and about 75 percent of the
total acreage is in forest.

SAQO BERIES

The silt loam, only type of the Saco series mapped, occupies low
positions on first bottoms, associated with and receiving wash from
the Suffield, Buxton, and Biddeford soils. Both surface and subsur-
face drainage are poor. The 10- to 12-inch dark grayish-brown to
nearly black friable silt loam surface soil is high in organic matter and
is underlain by a bluish-gray heavy silt loam or silty clay loam mottled
and streaked with rust brown and yellow. Below 18 to 20 inches the
material is bluish-gray heavy silty clay or clay mottled and streaked
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with rust brown. Occurrence is for the most part in small strips along
drainageways in the southeastern part of the county. Small areas
are cleared and in mowing or in pasture or lying idle; the rest is n
forest, consisting mainly of willow, alder, red maple, gray birch, and
elm.

MISCELLANEOUS SOILS AND LAND TYPES

The miscellaneous soils and land types include Alluvial soils, un-
differentiated ; Muck and Peat and their shallow phases; Tidal marsh;
rolling stony land of Brimfield, Hollis, and Rockingham soil materials;
rough stony land of Brimfield, Canaan, Colrain, Gloucester, Hermon,
Hollis, and Rockingham soil materials; Gravel pits; and Rock out-
crop. The stony lands and Muck and Peat are largely in forest. The
organic soils, or deposits of Muck and Peat, occur in forested swamps,
marshes, and heath bogs. These deposits are the remains of plants
that have accumulated in former ponds, in depressions, and in other
permanently wet situations. They vary in composition, in degree of
decomposition, and in depth. Areas of Muck are more highly de-
composed than Peat areas and generally contain a higher percentage
of mineral soil.

DESCRIPTIONS OF SOIL UNITS
In the following pages the soil series, types, and phases are de-
scribed in detail and their relation to agriculture is discussed. Their

location and distribution are shown on the accompanying soil map,
and their acreage and proportionate extent are given in table 7.

TABLE T.—Acreage and proportionate extent of the soils mapped in Strafford

County, N. H.
; Per- ; Per-
Soil type Acres | Lone Soil type Acres | oone
Adams fine sandy loam. 320 0.1 {| Cangan very stony fine sandy loam_| 1,920 0.8
Adams loamy sand.. 1, 664 7 Hilly phase. . ocooce e 512 .2
Sloping phase.._.... 704 3 {| Charlton loam..... —eee] 3,392 1.4
Alluvial soils, undifferentiated.__.. 1,702 8 Eroded Bhase ........ o] 1,280 .5
Barnstead fine sandy loam..._._ 1,664 7 Eroded hilly phase_____.._._... 192 .1
Sloping phase____._.... 512 2 Qently undulating phase._..... 1,344 .6
Barnstead loamy sand. 4,160 1.8 || Charlton stony loam............... 5,952 2.5
Sloping phase...___ 1,152 5 QGently undulating phase......_ 832 K
Becket loam....... 768 3 Hmf' phase. oo 576 .2
Eroded Bhase.... 128 1 || Colrain loam. . ... _________.. 960 .4
Eroded hill phase._.... 192 1 QGently undulating phase....__. 832 .4
Qently sloping phase. 448 2 Hilly phase_.«cccoominnonaot 384 .2
Becket stony loam....._ 1,280 5 || Colrain stony loam 384 .2
Gentlg sloping pha: 192 1 Hilly phase. 2566 .1
Hill phase....... 192 1 (| Essex loam._.._. 512 .2
Biddeford silty clay 8, 832 3.7 Eroded ph: 512 .2
Brimfield stony loam 3,712 1.8 Gently sloping phase 448 .2
Hilly phase..coo_...._- 768 3 || Essex stony loam......... .| 1,024 .4
Brimfield very stony loam.. 1, 536 7 QGently sloping phase... e 256 .1
illy phase.... oo 320 1 || Gloucester fine sandy loam. --a-| 1,408 .6
Brookfield loam. .. 512 2 Eroded phase__.o...ooooveeea . 448 .2
Eroded phase._..._.._.__. 320 .1 QGently undulating phase._..__.. 640 .3
Gently undulating phase. 128 .1 || GQloucester stony fine sandy loam...| 8,320 3.5
Hilly phase...coccooo_ 64{ (O Gently undulating phase_..._.. 1, 600 .7
Brookfield stony loam..._.__. 6, 400 2.7 Hilly phase_.... ... 576 .2
Gently undulating phase. 448 .2 |{ Gloucester very stony flne sandy

Hilly phase..........._. 768 .3 .9
Brookfield very stony I 4,160 1.8 .1

Hilly phase.. 704 .3 [0}
Buxton silt loam. 1,920 .8 .3
QGently sloping P 512 .2 .1
Canaan fine sandy loam. . 256 .1 .1
phase._._______.___. 84| (M Hermon fine sandy loam___ -- .3
Canaan stony fine sandy loam L] 1,084 .8 QGently undulating phase..._.__ 448 .2
Hilly phase. veonececceaaaan. 448 .2 Hilly phase. o ocoeomoemeeceee ot 64| (N

1 Less than 0.1 percent.
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TaBLe T—Acreage and proportionate extent of the soils mapped in Strafford
County, N. H—Continued

il tyne Per- P Ter-
Soil type Acres cont Soil type Acres cent
Hermon stony fine sandy loam.._...| 4,032 1.7 || Peaboooooeo o 4, 160 1.8
Gently undulating phase....... 2,432 1.0 Shallow phase .. 320 .1
Hilly phase.. ... 704 .3 || Peruloam._.__.__ 102 .1
Hermon very stony fine sandy lonm._| 10, 752 4.6 {| Perustony loam_.____ 806 .4
Hillyphase ... _____._._ A 1.2 || Peru very stony loam._ ... 1,280 ]
Hinckley loomy sand..........._.. 4,480 1.9 || Podunk fine sandy loam__ 448 .2
Eroded phase._....._........... 860 .4 || Rockingham loam________ 704 .3
Hollis leam_____.____ 2,112 .9 || Rockimgham stony loam.. 1, 664 .1
Eroded phase 128 .1 Hilly phase. ... ..o 192 .7
Eroded hilly phase__.__._______ 128 .1 || Rockingham very stony loam.___.. 704 .3
Gently undulating phase_.._... 192 .1 || Rockouterop. ... _______.. 128 .1
Hollis stony loam____.____.______... 6,016 2.6 || Rolling stony land:
Gently undulating phase__._... 256 .1 Brimfleld soil material ____.____ 1, 280 .B
Hillyphase. ... ... 1,408 .6 Hollis soil material ... ______. 320 .1
Hollis very stony loam.._____ 1,728 .7 Rockingham soil material_ ..__.{ 1,856 .8
Hilly phase._______.__ 768 .3 || Rough stony land:
Jaffrey lonmy sand._..______ 1,792 .8 Brimfeld soil material 1.5
Melrose fine sandy loam.___. 3. 136 1.3 Canaan soil material.. 2.3
Sloping phase.._.____ 1, 664 .7 Colrain soil material .1
Melrose loamy sand ... 384 .2 Ciloucester soil materis .1
Sloping phase.._._... 128 .1 Hermon soil material. .. 2.0
Merrimac fine sandy loam__ 1, 600 .7 Hollis soil material__.._..__.___ 1.0
Sloping phase. .. ___.._. 640 ) TRockingham soil material_____. 320 A
Merrimac loamy sand________ 6, 528 2.8 || Rumney fine sandy loam.__....__._. 1, 536 .7
Sloping phase......__.__ 2, 560 1.1 | Sacosilf loam_ . ___.............. 1,216 .5
Muck. .o 2, 624 1.1 || Searboro fine sandy loam..._....... 3,328 1.4
Shallow phase__._____ 1,216 .5 || Searboro loam._ ... ___________ 1,728 .7
Newmarket loam__.________ 384 .2 || Sudbury fine sandy loam_._.___.____ 3,008 1.3
QGently undulating phase. 128 .1 4| Suffield silt loam ... ... ... 4,352 1.8
Newmarket stony loam______. 576 .2 Eroded phase..._..__..._.___.__ 1,856 .8
Ondawa fine sandy loam. 384 .2 Eroded rolling phase. ....______ 1,472 .6
High-botiom phase.. . 512 .2 Level phase. ... ___....... 384 .2
Paxton loam._..______..__ 1, 664 .7 Severely eroded rolling phase__... 512 .2
Rroded phase...........__ 1,472 L6 | Suttonloam . ..o .. oiooo 1,024 .4
Eroded hill phase..._._.. 320 .1 || Sutton stony loam.___._ ... ...... 4,288 1.8
Gently sloping phase._._. 512 L2 || midalmarsh ool 162 .1
Hill phase.coeoaceae. . 64| O Whitman stony loam....__. | 17,472 7.4
Severely eroded phase. .. 162 .1 || Whitman very stony loam 3,456 1.5
Paxton stony lonm____._.__ 2,176 .9
QGently sloping phase... 192 1 L7 Y 236,160 | 100.0
Hill phase_____.___.___ .- 708 .3
Steep phase. ... . ... 192 .1

1 Tess than 0.1 percent.

Adams fine sandy loam.—Occupying a small total acreage, this soil
occurs in small widely scattered areas largely in Rochester, Somers-
worth, Dover, and Barrington. It is not important in the agriculture
of the county. A few areas ave included with sloping relief, but the
gradient does not exceed 5 percent on most of this soil. Drainage is
good and inclined to be excessive in the surface soil and upper subsoil.
The water table is comparatively high, but crops suffer for lack of
moisture in dry seasons. )

In forested areas a thin layer of leaf litter has developed on the sur-
face. The 8-inch surface soil is grayish-brown light fine sandy loam
underlain by a brownish-yellow fine sandy loam, slightly heavier than
the surface, which grades into a pale-yellow loamy fine sand at 14 to
20 inches. This material changes to gray ov slightly yellowish gray
loamy fine sand with faint mottlings and streaks at 30 to 40 inches and
continues to more than 5 feet in depth. Beds of,silt and clay underlie
this soil in places at a depth of 8 to 10 feet. Considerable finely divided
mica flakes ave present in the lower subsoil in most places. All layers
break down into a loose incoherent mass when disturbed. The reac-
tion varies from strongly acid in the surface layer to slightly less acid
in the subsurface layer. Roots, air, and water easily penetrate this



STRAFFORD COUNTY, NEW HAMPSHIRE 49

soil to great depths. Where areas occur in association with the Barn-
stead soils, they are browner than typical throughout. Otherwise, they
are fairly uniform in texture, color, and other characteristics.

This soil is largely in second- or third-growth forest cover, consisting
mainly of white pine with a scattering of gray birch and red maple.
Scattered cleared areas are either under cultivation, lying idle, or in
pasture. This soil is very easy to handle, warms up early in spring,
and is responsive to fertilization. Heavy applications of manure
and fertilizers may produce good yields of potatoes, vegetables, sweet
corn, alfalfa, hay, and other general crops. _Yields compare favorably
with those obtained on Merrimac fine sandy loam. Hay yields 1 to
114 tons an acre and potatoes 100 to 175 bushels.

Pastures and idle areas generally contain much broomsedge, poverty
grass, sweetfern, gray birch sprouts, cinquefoil, goldenrod, hairy-cap
moss, and blueberries, with some Kentucky bluegrass and redtop.

Adams loamy sand.—Except for texture this type is similar in pro-
file characteristics to Adams fine sandy loam. It varies from loamy
sand to loamy fine sand and is Joose and incoherent throughout when
disturbed. A few areas associated with the Barnstead soils or in-
fluenced by pyritiferous schist are browner throughout than is typical.

This type is most common in the town of Rollinsford and occurs in
small bodies in Somersworth, Rochester, Milton, Barrington, Dover,
Madbury, Durham, and Lee. The relief 1s level to gently sloping, the
gradient not exceeding 5 percent. A few swales have developed in
favorable locations; otherwise, there is little evidence of either wind
or water erosion.

Owing to the loose and porous nature of both the surface and subsoil
layers, water passes rapidly through to lower depths and drainage is
excessive. The soil is highly leached of plant nutrients and organic
matter, and applied nutrients in the form of commercial fertilizer, lime,
or manure are rapidly leached. Although the water table is higher
than in the Merrimac or Barnstead soils, it is generally too low to fur-
nish an adequate moisture supply for good growth of crops and grasses
during dry periods.

This soi1l 1s largely in forest consisting mainly of white pine, with
a scattering of gray birch and red maple. Small bodies are under
cultivation, lying idle, or in pasture. Heavy applications of manure,
fertilizer, and lime may produce fair to good yields of certain crops.
Millet, silage corn, and sweet corn are the main crops. Millet yields
about 15 tons of silage an acre (pl. 3, B), if 10 to 12 loads of
manure and 200 pounds of a 4-16-20 mixture are applied. Yields of
silage corn and other crops vary, depending on fertilization and mois-
ture supply.

The carrying capacity of pastures is generally lowv unless fertilized.
Most pastures and idle areas contain much broomsedge, poverty grass,
gray birch sprouts, cinquefoil, sweetfern, hairy-cap moss, and common
juniper.

Adams loamy sand, sloping phase.—Occurring in small bodies
associated with the loamy sand, this phase is similar to it except in
relief. Most of it occupies slopes of 5 to 10 percent, but a few areas
have gradients of 15 percent or more. There has been slight wind
erosion on some exposed areas and some water erosion on the steeper
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exposed slopes. The occurrence is principally on terrace breaks bor-
dering drainageways. This soil is largely in forest, mainly of white
pine and a scattering of gray birch. Scattered areas are lying idle
or used for pastire, and the predominating vegetation is broomsedge,
poverty oatgrass, sweetfern, cinquefoil, moss, and blueberries.

Alluvial soeils, undifferentiated.—Generally occurring in narrow
strips along drainageways subject to frequent flooding, these areas
represent, overflow land that is variable in texture, color, and stoniness
and is usually 1poorly drained. This soil is inextensive and is not im-
portant agriculturally. It occursin narrow strips along drainageways
in widely separated bodies aver the county. None of the poorly drained
areas is artificially drained.

The 6- to 8-inch surface soil is dark-brown to nearly black fine sandy
loam, loamy sand, or loam and the subsoil pale yellowish-brown
highly mottled with rust-brown and gmfr fine sandy loam or loam be-
coming lighter in color with depth. Below 20 to 24 inches the mate-
rial is gray to dark-gray loamy sand or sand. Gravel is present in
pla;:es, and in others cobblestones or boulders are strewn over the
surface.

Because of poor drainage and frequent overflows, practically none
of this soil is used for cultivated crops. A few small areas have been
cleared of trees and used for pasture. The others support a forest
cover consisting mainly of gray birch, red maple, willow, alder, elm,
and hemlock. Pastured areas afford good grazing if weeds and brush
do not crowd out the desirable grasses and legumes, as Kentucky blue-
grass, bentgrasses, and white clover.

In small widely separated bodies areas of Ondawa loamy fine sand
are included with this soil. The total acreage is small, and it is not an
important agricultural soil. Its profile resembles that of Ondawa fine
sandy loam except for the lighter texture throughout. It generally
occupies positions bordering the streams and in many places the surface
soil 1s of very recent deposition. Drainage is more thorough and the
moisture supply is not so high as in the fine sandy loam type.

Barnstead fine sandy loam.—Developed on glacial outwash ter-
races, this soil is similar in texture, structure, and consistence to Merri-
mac fine sandy loam. The sand and gravel deposits from which the
soil has developed is derived in part from schist high in iron pyrites and
mica which gives the soil a rusty yellowish-brown or ocherous-yellow
color throughout.

This type occurs in small scattered bodies in Rochester, Somers-
worth, and Dover. The relief is dominantly nearly level with some
areas on gentle slopes not exceeding 5 percent. Natural drainage is
good to excessive, and crops often suffer for lack of moisture in dry
seasons.

In areas under cultivation or ones that have been at one time, the
surface is rich-brown mellow fine sandy loam 6 to 8 inches thick with
a soft granular structure in places. This is underlain by a rusty yel-
lowish-brown mellow fine sandy loam, firm in place but when dis-
turbed breaks into soft irregular fragments. At 14 to 16 inches in
depth this layer grades into a rusty-yellow or light-yellow gritty and
gravelly fine sandy loam. The lower subsoil contains more gravel and
gritty material with depth and rests on rusty-brown and yellowish-
gray coarse sand and gravel deposits at about 24 inches. Saud and
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gravel deposits are derived from schist and granitic materials in vary-
Ing proportions, but usually about 50 percent is of schist origin. The
material is slightly cemenfed in places where there are considerable
pyritiferous schist fragments. All layers are acid in reaction, vary-
ing from very strongly acid in the surface to slightly less acid in the
subsoil layers. Roots, air, and water easily penetrate this soil. Vari-
ations are mainly in intensity of the rusty-brown coloring where it
grades toward the Merrimac soils.

Like Merrimac fine sandy loam this soil is stone-free, easy to culti-
vate, warms up early in spring, and works up into a mellow friable
tilth. Its relief is favorable for farming operations, and tillage opera-
tions are possible soon after rains, owing to the open and friable nature
of the surface and subsoil layers. It is responsive to fertilization
and, with heavy applications of manure, fertilizers, and lime, good
yields of general crops may be expected. The moisture supply is
generally the limiting factor in crop production,

Only a very small percentage of this soil is cultivated, the principal
crops being hay, silage corn, sweet corn, and vegetables. Fertilizer
treatments and management practices are similar to those on Merri-
mac fine sandy loam, and crop yields are essentially the same. Con-
siderable acreage is lying idle or in pasture, and the rest is in forest,
consisting chie%y of white pine. The dominant vegetation on idle
areas and pastures is broomsedge, poverty oatgrass, sweetfern, com-
mon juniper, cinquefoil, blueberries, and gray birch sprouts.

Barnstead fine sandy loam, sloping phase.—Although similar to
the fine sandy loam, this sloping phase differs in relief. It generally
occupies positions on the edge of terraces on gradients of 5 to about
15 percent. This soil occurs in small widely scattered bodies associated
with the typical soil, and is not important agriculturally. Practically
the entire acreage is in forest or lying idle, and the vegetation is the
same as on similar areas of the typic:ﬁ soil. Owing to the relief it is
more susceptible to erosion than the typical soil. However, erosion
has not been significant except on two or three small bodies. Simple
conservation practices are adequate for controlling erosion if used
for clean-tilled crops.

Barnstead loamy sand.—This soil is similar to Barnstead fine sandy
loam except in texture; it is coarser, loose, and incoherent throughout.
Drainage is excessive owning to the open and porous surface, subsoil,
and substratum. It is highly leached of plant nutrients, and applied
nutrients in the form of manure, fertilizers, and lime are rapidly
leached out. In places, indicated by stone symbols on the map, a few
stones are scattered over the surface. These areas are not extensive
and are of little agricultural importance. The relief is nearly level
with scattered areas occupying gentle slopes with a gradient of less
than 5 percent. This type occurs in rather extensive areas in the
vicinity of the city of Rochester, south and southwest of Gonic, north-
west of the city of Dover, in the vicinity of East Barrington in Bar-
rington, and in small scattered areas throughout the central part of
the county.

Most of this soil has been under cultivation at one time and virgin
profiles are not common. The 4- to 6-inch surface soil is dark-brown
or brown loose and friable loamy sand. In forested areas there is
a very thin layer of organic debris on the surface. The upper sub-
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soil is rusty yellowish-brown loamy sand that grades into a light-
yellow loamy sand at a depth of about 12 inches. Both layers are
loose and incoherent when disturbed, and the lower part contains
considerable gravel in places. At a depth of 20 to 24 inches the lower
subsoil rests on rusty-brown and grayish-yellow stratified coarse sand
and gravel. Sand and gravel deposits are derived in part from
schist high in iron pyrites and mica, but generally about 50 percent
is of granitic origin. All layers are acid in reaction. Variations
are mainly in texture and intensity of the rusty-brown coloring. The
texture is largely loamy sand with small areas of loamy fine sand in-
cluded. Where the soil grades toward Merrimac loamy sand it is
lighter colored throughout.

This soil is largely in forest, consisting mainly of white pine, with
some pitch pine, gray birch, aspen, red maple, and white oak. In
places there 1s almost a pure stand of young white pine. Small areas
are in pasture or lying idle, and a few bodies are under cultivation,
mainly to hay and vegetables for home use. Crop yields are generally
low unless heavily fertilized, and the carrying capacity of the pastures
is ulso low. Vegetation on the pastures and idle areas consists mainly
of broomsedge, poverty oatgrass, sweetfern, moss, and gray birch
sprouts.

Barnstead loamy sand, sloping phase.—Closely associated with
the loamy sand in small scatteved bodies, this soil is similar to it, except
in relief. It occurs on the more sloping areas with gradients of 5
to 15 percent. Owing to the sloping relief this soil is subject to some
erosion if exposed or improperly handled. A few areas have been
moderately eroded; that is, 25 to 75 percent of the surface has been
lost. Also a few short gullies have developed on some of the short
slopes. These eroded areas should be allowed to revert to forest.
Practically the entire acreage is in forest or lying idle, with the same
vegetation as found on forested and idle areas of the loamy sand.

Becket loam.—Associated with the ITermon soils in the northern
part of the county, this soil occurs for the most part on uniformly
rounded hills and on slopes of 5 to 15 percent (pl. 2, 4) in scattered
areas in Farmington, Middleton, New Durham, and Milton. It is
fairly uniform in texture and structure, and a large part of it is cul-
tivated or in pasture. A few scattered areas ave idle or support a
young forest cover.

The 6- to 8-inch brown or dark-brown mellow loam surface soil
exhibits very little structure, unless the soil has been in sod for several
years The upper subsoil is rich-brown loam that grades into a yel-
lowish-brown loam containing some small rock fragments and gritty
material. This upper subsoil layer passes into pale-yellow or
grayish-yellow gritty loam at 12 to 14 inches. These layers are firm
in place but break down easily into soft granules when disturbed. At
20 to 22 inches below the surface the soil rests on gray to yellowish-gray
rather compact granitic till. When dug out with a pick, it breaks Tnto
platy fragments. Most of the stone has been picked off the surface, but
rock fragments of granite and gneiss are common throughout the soil
mass. The soil is acid in all layers, varying from very strongly acid in
the surface to strongly acid or medium acid in the subsoil layers.
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While the compact substratum retards the downward movement of
water, it does not-act as a hardpan but holds a good supply for growing
crops. Early in spring or wet seasons there is some lateral movement of
water along the compact layer with seep spots along the lower slopes
and in Jow places. Surface drainage is good. A few small areas of
imperfectly drained soils are included in mapping.

The surface relief is favorable for all farming operations, and most
of the fields are large enough to permit the use of modern farm imple-
ments. The soil is fairly easy to handle as it lends itself well to man-
agement and conservation practices. Because of the compact sub-
stratum and low water-absorbing capacity, some care must be taken
to control erosion on the steeper slopes when used for clean-cultivated
crops. With grasses or other close-growing crops in a long rotation,
however, erosion is not likely to be serious. Although when a hayfield
is plowed for corn or for reseeding, strips across the slope rather than
the whole slope should be plowed.

Hay and silage corn are the main crops, as dairying is the principal
farming enterprise. Small acreages are planted to potatoes, oats, field
corn, and vegetables for home use. Fertilizer practices are essentially
the same as on Essex Joam, and crop yields are about the same. Hay
yields 114 to 3 tons an acre, silage corn 10 to 14 tons, field corn 35 to
50 bushels, and potatoes 175 to 300 bushels. Pastures have about the
same carrying capacity as those on Paxton or Essex loams. Kentucky
bluegrass, reﬁtop, Canada bluegrass, poverty grass, and broomsedge
are the most common grasses. Run-down pastures support a good
stand of undesirable shrubs and herbs, as common juniper, gray birch,
an{l aspen sprouts, hardhack, hawkweed, hairy-cap moss, and broom-
sedge.

Becket loam, eroded phase.—This eroded phase occurs in small
widely scattered areas closely associated with Becket loam but differs
from it in the degree of erosion—25 to 75 percent of the surface soil
having been lost. One fairly large area is mapped on New Durham
Ridge along the New Durham and Farmington town line. No gullies
have developed, as sheet erosion is the only form that has occurred
over a period of years. Crop yields have not been reduced materially
by erosion except in spots where it has been most severe. A large part
of this phase is under cultivation, in pasture, or idle. The same crops
are grown in about the same proportion as on the type. With simple
practices, as contour cultivation, strip cropping, and proper rotation
of crops, the soil may be stabilized and accelerated erosion limited to
a minimum. On some of the most severely eroded spots special care
and fertilization will be necessary to restore them to their former
fertility level.

Becket loam, eroded hill phase.—Occurs on gradients of 15 to 25
percent. Owing to the relief and the compact substratum, this soil
1s very erodible if used for clean-tilled crops nnder improper manage-
ment. Two small areas are slightly eroded and several severely, and
on the rest 25 to 75 percent of the surface soil has been removed.
The total acreage occurs in small scattered areas. Surface drainage
is rapid, and the moisture supply is usually lower than on the smoother
types and phases. As typically developed, this phase does not average
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so deep a surface layer as do the smoother soils. About 90 percent
is in forest or is lying idle, and the rest is cultivated. Because of
the unfavorable 1'ef7ief and susceptibility to erosion if cultivated, the
best uses for which this land is adapted are probably long-term hay
crops, pasture, or forestry.

Becket loam, gently sloping phase.—Similar in all respects to the
loam, except in relief, this phase occurs in small scattered areas chiefly
on the crest of the smoothly rounded hills on slopes from nearly level
to 5 percent. Because of the smooth relief surface runoff is not so
rapid, water-holding capacity is slightly higher, and it is not so easily
eroded under clean cultivation as the normal loam. Internal drainage
is adequate for crops commonly grown. Most of this phase is under
cultivation, in pasture, or idle. A few small areas have been allowed
to reforest themselves and now support a young forest cover. Hay
and silage corn are the principal crops. Yields average about the
same as on Becket loam or a little higher. The soil requires no
special practices for its conservation if planted to row crops.

Becket stony loam.—This type represents areas where none or only
a part of the surface stone has been removed. The degree of stoniness
varies from moderately to very stony. It is found in small scattered
areas associated with other Becket soils. Surface drainage is good,
but internal drainage is rather slow because of the compact till. The
compact layer does not act as a hardpan but only serves to slow up
the downward movement of water and hold a good supply for plant
and tree roots. The relief ranges from 5 to 15 percent ang the
gradients are uniformly sloping for the most part.

Under undisturbed forest conditions a layer of dark-brown leaf
litter, 214 to 4 inches thick, has developed on the surface. This is
underlain by a light- or ashy-gray light loam 1 to 214 inches thick,
which rests on a rusty-brown loam about 4 inches deep. This rusty-
brown layer is firm in place but when taken out it breaks into soft
granules. It becomes lighter in color with depth and grades into a
yellowish-brown friable loam with some gritty material and small
rock fragments. At 12 to 14 inches this grades into a pale-yellow
or grayish-yellow gritty loam or sandy loam. This lower subsoil
layer becomes lighter in color and texture with depth and rests on
gray to yellowish-gray compact, platy till at 20 to 22 inches. The till
is derived mainly from %ranitic materials. In places some mottlings
occur just above the till, and the till may be highly mottled with
yellow and rust brown in places.

This type rates among the best forest soils of the uplands region,
and a large part of it is in forest. Small areas have been cleared of
trees and are now in pasture or mowing or lying idle. Surface stone is
present in sufficient quantities to interfere with or prevent the use of
farm machinery. The vegetation and forested areas consist chiefly
of white pine, red and sugar maples, white ash, hemlock, spruce, paper
birch, yellow birch, beech, and red oak, with such shrubs as mountain-
holly, witch-hazel, dogwood, hazel, bracken fern, blueberry, and win-
tergreen. Pasture areas furnish good grazing, and the carrying capac-
ity is about the same as on Becket loam under similar management and
fertilization practices.
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Becket stony loam, gently sloping phase.—Mapped on several
small scattered areas in New Durham and Milton, the relief is nearly
level to gently sloping, and in this respect differs from the stony loam.
The total acreage is largely in forest, mainly of the same species as
on the stony loam.

Becket stony loam, hill phase.—This soil is essentially the same as
the stony loam, except in relief. Practically all the small scattered
areas are in forest, for which purpose it is probably best suited be-
cause of stoniness, unfavorable surface relief, and susceptibility to ero-
sion if cultivated. The slopes are for the most part single ones of 15
to 25 percent.

Biddeford silty clay loam.—Occurring on nearly level or flat relief,
this soil occupies poorly drained areas associated with the Suffield
and Buxton. Water stands on the surface the greater part of the
year. This type is found in small to fairly large bodies in the south-
eastern part of the county, the largest areas, north and northwest of
the city of Dover and southwest of the city along the Dover-Madbury
town line.

The 6- to 8-inch surface layer is dark grayish-brown to nearly black
silty clay loam to silt loam that is plastic when wet. In places some
sandy material has washed in from the adjoining upland. The sur-
face soil is underlain by a gray to light-gray silty clay loam mottled
and streaked with rust brown and yellow to a depth of 12 to 14 inches.
This breaks into irregular angular fragments when dry but is sticky
and plastic when wet. Below this layer the material is bluish-gra
heavy clay streaked and mottled with rust brown and yellow, whic
breaks into irregular blocky fragments when moderately dry but is very
plastic and sticky when wet. Very few roots penetrate this soil below
a depth of 12 inches.

Poor drainage largely limits this type for purposes other than graz-
ing or forestry. A few areas have been artificially drained by means
of tile or open ditches and are used mainly for hay. One tiled area
on the University of New Hampshire farm is used for silage corn.
About half of the remaining acreage is in forest, and the other is in
pasture or lying idle.

Hay yields 114 to 3 tons an acre, depending on the seasons and care.
Pastures generally furnish good grazing except in unusually dry sea-
sons, and 1 to 3 acres are required to support one cow for the normal
grazing season of 130 days. On the better pastures the most common

rasses and legumes are Kentucky bluegrass, white clover, and redtop.

edges are common on the wetter spots, and hardhack, goldenrod,
meadowsweet, common juniper, alder, gray birch sprouts, asters, ferns,
and hairy-cap moss are numerous on the neglected pastures and idle
areas. Red maple, alder, elm, and gray birch are the principal forest
species in forested areas.

Brimfield stony loam.—Although several small areas with smooth
relief are included, this soil occurs largely on smoothly rolling relief
with 5 to 15 percent slopes. It is the most extensive of the Brimfield
soils. Schist bedrock outcrops are numerous, and the depth of the
soil over bedrock is extremely variable—from a few inches to less than
2 feet on a large percentage of this soil. It has developed largely from
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a thin mantle of glacial till derived from reddish-brown micaceous
schist and to a less extent from the bedrock itself.

It occurs in small to fairly large areas in northern Barrington, Straf-
ford, Farmington, Rochester, Milton, and the southern parts of New
Durham, the most extensive in Farmington and Strafford. Both sur-
face and internal drainage are good. Although the soil is generally
shallow, and its water-holding capacity is therefore limited, the mois-
ture supply seems adequate for tree growth. Grasses and crops suffer
from lack of water late in summer and fall. Roots, air, and water
easily penetrate the soil to bedrock.

The profile characteristics arve similar to those of the Brookfield
soils, where there is any development. Under forest conditions an
organic layer 114 to 3 inches thick has developed on the surface. The
surface soil is dark-brown mellow loam well-matted with small roots.
The upper few inches of the subsoil is a rusty-brown friable loam that
grades into a rich-brown loam. This changes to a yellow or brownish-
yellow friable and gritty loam at 12 to 14 inches. The depth to till or
bedrock varies but 1s usually less than 20 inches. The till is derived
largely from micaceous schist and 1s a yellow gritty and friable loam
to sandy loam. Finely divided mica flakes ave common, and in most
places are in sufficient quantities to impart a greasy feel when the soil
1s pressed between the fingers. Loose stone consisting of schist,
granite, and gneiss are scattered over the surface and embedded in the
soil, as are fragments of disintegrated mica schist. All layers are
acid in reaction, varying from extremely acid in the surface to slightly
less acid in the subsoll layers.

About 90 percent of the soil is forested and the rest is Jargely idle
orin pasture. A few scattered areas are cultivated. Hay is the prin-
cipal crop. Vegetables and potatoes for home use and corn are planted
in small patches. Hay yields are generally low and average about
three-fourths ton an acre. The carrying capacity of pastures is about
the same or lower than on Hollis stony loam. Three to six acres ave
required to carry one cow for the normal grazing season of 130 days.
The vegetation on the idle areas is chiefly broomsedge, common juni-
per, gray birch sprouts, sweetfern, sumac, poison-ivy, poverty oatgrass,
cinquefoil, devils-paintbrush, and daisies. Some redtop, Colonial
bentgrass, and Kentucky bluegrass are found on the better pasture
arveas. The predominating forest species are white pine, white and
red oaks, pitch pine, red maple, gray birch, and serub oak, with an
undergrowth of blueberries, sheep laurel, sweetfern, witch-hazel, and
wintergreen. Most of the timber is small and of little value at present
except Tor cordwood.

In the northern part of the county a few bodies that have a well-
defined gray layer just beneath the forest duft are included.

Brimfield stony loam, hilly phase.—Differing from the stony loam
mainly in relief, the hilly phase occurs on slopes of 15 to 25 percent,
which are generally short but not broken. This phase is of small
extent, and 1s mapped for the most part in small bodies closely asso-
ciated with the type. Several fairly large areas are found in the
vicinity of Blue Job Mountain in Strafford and Farmington. Surface
drainage is more rapid on the hilly phase, and if cleared and used for
cultivated crops would be more susceptible to ervosion. Owing to
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shallowness, stoniness, and hilly relief, the best use for this soil is
either for forest or for grazing. Practically the entire acreage is
in forest, consisting of the same species as found on the stony loam.

Brimfield very stony loam.—This inextensive soil occurs in.scat-
tered bodies in Strafford, Farmington, the northern part of Barring-
ton, and the western part of Rochester. It issimilar to the stony loam
type except that stones are more numerous, generally larger, and
consequently more diflicult to remove. The stone content largely pro-
hibits the use of this land for crops, but it can be used for pasture.
If cleared of trees, however, it would be less valuable than the stony
loam for grazing because a'larger percentage of the surtface is taken
up by stones and boulders. Practically the entire acreage is in forest,
consisting of the same species as found on Brimfield stony loam.

Brimfiéld very stony loam, hilly phase.—Except in the content of
stone on the surface and throughout the soil, this soil is similar to
Brimfield stony loam, hilly phase. It is of small extent and is closely
associated with the very stony loam in Strafford and Barrington. The
stones are generally larger than on.that soil and more difficult to
remove. The stone content and hilly relief prohibit its use for crops,
but it has some value for grazing. Probably about 50 percent of the
surface is taken up by stones and boulders. The entire acreage is
in forest.

Brookfield loam.—This soil occurs on undulating to smoothly roll-
ing relief, the gradient ranging from 5 to 15 percent. Most of it is
cultivated, and the rest is in pasture or lying idle. It is found in
small widely scattered areas in Barrington, Somersworth, Rochester,
Milton, Farmington, and the southern part of New Durham. Most
of the total acreage is cultivated or in pasture. Both surface and
internal drainage are good, but internal drainage is inclined to be
excessive. The moisture-holding capacity is only fair, and crops
sometimes suffer from lack of moisture. ,

The surface is brown or dark-brown mellow loam with considerable
reddish-brown mica schist fragments. This material is underlain by
a 4-inch strong yellowish-brown or rusty-brown friable loam, where
it grades into light yellgwish-brown gritty and friable light loam.
This layer contains more rock fragments and gritty material with
depth and grades into yellow gritty and friable micaceous till at 24
to 30 inches. The subsoil layers are fairly firm in place but break
down easily into very soft irregular fragments. Considerable mica
and mica schist rock fragments are present throughout the profile,
and when pressed between the fingers the mica imparts a slick or
greasy feel to the soil. All layers are acid in reaction. The surface
layer is usually extremely acid and the subsoil slightly less acid. This
type is fairly uniform in texture. Small areas are included with fine
sandy loam surface textures. There are also some variations in in-
tensity of the brown or rusty-brown coloring caused by’ granitic mate-
rials mixed with mica schist that form the parent material.

Hay and silage are the principal crops. Small acreages are used
for field corn, vegetables, and potatoes for home use, and oats. Most
of the available manure 1s used under silage corn or for top dressing
of hayfields. Lime and commercial fertilizers are not used so ex-
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tensively as on the Charlton or Paxton soils. Crop yields are generally
fair to poor unless heavily fertilized and limed. Hay yields 1 to 114
tons, silage corn 5 to 9 tons, field corn 25 to 40 bushels, and potatoes
100 to 200 bushels an acre. From 8 to 5 acres are required for each
cow for the grazing season of 130 days, depending on the care and
fertilization. Most pastures are given very little attention, and shrubs
and weeds, as common juniper, gray birch sprouts, hardhack, sweet-
fern, sumac, and blueberry predominate. Redtop, Colonial bentgrass,
broomsedge, and poverty oatgrass are the most common grasses.

Owing to the open and friable character of the surface and sub-
soil layers, loss of surface soil by erosion is not likely to be significant
if simple conservation practices are employed. Applications of ma-
nure and lime and proper selection of crops may build up this soil and
maintain it in a fairly productive state.

Brookfield loam, eroded phase.—Essentially the same as Brook-
field loam, except in the degree of erosion. From 25 to 75 percent
of the surface soil has been removed, the percentage varying con-
siderably over the same field or areas. Where erosion has been
heaviest, small schist fragments are common on the surface, and the
present plow layer is very low in organic matter. A small total area is
occupied, in widely scattered areas closely associated with the loam.
Most of this soil 1s used for the same crops and in about the same
proportion as on the typical soil. A few areas are in pasture or are
lying idle. Erosion has not advanced to such a degree that cro
yields are materially decreased. Under similar management and ferti-
lizer practices yields probably are very little lower than on Brookfield
loam. This phase is not particularly susceptible to erosion, and with
simple conservation practices it may be stabilized and future erosion
minimized.

Brookfield loam, gently undulating phase.—This phase occurs in
small scattered areas, practically all of it cultivated to the same crops
as the loam. It occurs on nearly level to gently undulating relief and
in this respect mainly it differs from the loam. Surface drainage is
not so rapid, due to the smooth relief, water-holding capacity is
slightly higher, and it is not so susceptible to erosion. For these
reasons it is more desirable for agricultuial purposes. No special
practices are required for its conservation if planted to clean-tilled
crops. Fertilizers and management practices are the same, and yields
are about the same or slightly higher.

Brookfield loam, hilly phase.—This phase is found in a few small
areas in the southwestern corner of Rochester and the southern part of
New Durham. About 75 percent of it is in forest; the rest is in
hay or pasture. It occurs on slopes of 15 to 25 percent, and in this
respect mainly it differs from Brookfield loam. Surface runoff is
more rapid, and it is more susceptible to erosion if used for clean-
tilled crops. Several moderately eroded areas too small to separate
on the map are included.

Brookfield stony loam.—Representing areas where the stones have
not been picked off, this soil is closely associated with Brookfield loam
and its phases. It is largely in forest. Small scattered areas cleared
of trees and in some cases of part of the surface stone are in pasture

or lying idle.
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This soil occurs on slopes of 5 to 15 percent. Both surface and
internal drainage are good. In forested areas the species consist chiefly
of white and red oaks; gray birch, white pine, pitch pine, red maple,
and scrub oak with an undergrowth of bluebeiry, sheep laurel, sweet-
fern, bracken fern, witch-hazel, poison-ivy, wintergreen, and ground-
pine. Most of the timber is small and of little value except for cord-
wood at present.

Under forest conditions a layer of leaf litter, 2 to 3 inches thick,
has developed on the surface. The 1- to 114-inch surface soil is grayish-
brown to dark-brown friable loam, well-matted with small roots, and
is underlain by reddish-brown or rust-brown loam 4 to 6 inches
thick., It isfirm in place but breaks down easily into soft granules or
crumbs. The upper subsoil grades into light-yellow to brownish-
yellow gritty light loam that becomes lighter in color and texture
and contains more gritty material with depth. At 24 to 30 inches
the lower subsoil grades into a yellow loose and gritty micaceous
till derived largely from reddish-brown weak mica-schist rocks. Con-
siderable finely divided mica flakes and mica schist rock fragments are
common in the surface and throughout the profile. Sufficient mica is
usually present to give the material a greasy or slick feel when pressed
between the fingers. Schist and granitic stone and boulders are scat-
tered over the surface and throughout the soil mass. All layers are
acid, varying from extremely acid in the surface to slightly less acid
in the subsurface layers.

Areas in pasture are given little attention, and common juniper,
sweetfern, hardhack, broomsedge, and poverty grass predominate.
On the better pastures redtop, Kentucky bluegrass, Colonial bentgrass,
and poverty grass are common. From 3 to 6 acres are required to carry
one cow during the grazing season of 130 days. A few small areas
are in hay or in patches of corn; yields are generally low.

Small areas are included with fine sandy loam surface textures.
There are some variations in color caused by differences in composition
of the till from which the soil has developed. In the northern part of
the county small areas are included where a light- or ashy-gray layer
has developed just beneath the leaf litter.

Brookfield stony loam, gently undulating phase.—Slightly supe-
rior as a forest soil and for agricultural purposes, if cleared the gently
undulating phase is essentiale the same as the stony loam except in
relief. It occurs on nearly level to gently undulating relief, with gra-
dients up to 5 percent. Because of the smooth relief surface runoff is
not so rapid and the water-holding capacity is slightly higher than on
the stony loam. This phase is found in small scattered areas usually
on the crest of hills. Practically all the acreage mapped is supporting
a forest cover of the same species as found on the stony loam.

Brookfield stony loam, hilly phase.—This hilly phase occurs in
small scattered areas and is not extensive. It is mapped on slopes of
15 to 25 percent and in this respect differs from Brook_geld stony loam.
A large percentage of the total acreage is in forest. One or two small
areas are cleared of trees and used for pasture or lying idle. Because
of stoniness and hilly relief this soil is probably best adapted to forest
or grazing. If cleared and used for clean-tﬂﬁ;d crops intensive ero-
sion-control practices will be necessary.
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Brookfield very stony loam.—Differing from the stony loam
mainly in the content of stone on the surface and throughout the soil
mass, this type has little potential value for agricultural purposes
other  than grazing. It is less valuable for forest or grazing than
the stony loam, because a higher percentage of the surface is taken
up by stones and boulders. This soil occurs chiefly on slopes of 5 to
15 percent. A few small areas are included with nearly level to gently
sloping relief. It is closely associated with the other Brookfield soils
in small to fairly large bodies. The largest areas are found in New
Durham, Farmington, Middleton, and Strafford. Practically the
entire dcreage is in forest. Small patches have been cleared of trees
and are in pasture or lying idle.

Brookfield very stony loam, hilly phase.—Nearly all the scattered
areas of this phase are in forest. It occurs on the same relief as
Brookfield stony loam, hilly phase, and differs from that soil only in
having a larger content of stone and boulders on the surface and
throughout the soil mass. It is less valnable for forestry or grazing
purposes because of the higher stone content. The forest vegetation
is the same as on the stony soils.

Buxton silt loam.—Located on nearly level relief with the gradient
not exceeding 2 percent, this soil is subject to water standing on its
surface after heavy rains. Surface drainage is only fair, and internal
drainage is impertfect. It is slow to warm up in spring, and moisture
conditions must be right before it can be plowed. Considerable
power also is necessary for cultural operations.

In cultivated fields the 5- to 6-inch surface soil is brown or dark
grayish-brown silt loam with a soft granular structure that is under-
Inin by a pale yellowish-brown silt loam with faint mottlings in places.
At 9 or 10 inches this grades into a yellowish-gray silt loam or silty
clay loam mottled with rust brown. These layers are firm in place,
but when disturbed break into irregular fragments that break down
tairly easily under pressure into soft granules. The lower subsoil
rests on greenish-gray heavy clay or silty clay, highly mottled with
rust brown at about 15 inches below the surface. This layer is water-
logged most of the time and roots seldom penetrate it. The surface
and subsoil layers range from strongly acig to slightly acid, and the
unaltered parent material may be neutral or slightly alkaline.

Associated with the Suffield and Biddeford soils this type occurs in
scattered bodies in the southeastern part of the county. About 80 to
85 percent of the total acreage is cleared and used chiefly for hay and
pasture. Small acreages are planted to silage corn, oats for forage,
and vegetables for home use. Imperfect drainage limits its use for
cultivated crops, but it is one of the best hay and pasture soils in the
county. IExcept for some areas of this soil on the University of New
Hampshire farm, practically none is artificially drained. With lime
and fertilizer hay yields 2 to 3 tons an acre, silage corn 9 to 12
tons, and oats for hay 214 to 8 tons. From 1 to 2 acres are required
to carry one cow for the grazing season of 130 days, depending on
fertilization and management. The dominant pasture grasses and
legumes consist of Kentucky bluegrass, Canada bluegrass, redtop,
white clover, Colonial bentgrass, and some poverty oatgrass. Hard-
hack, meadowsweet, gray birch sprouts, broomsedge, and sedges are
common pests on the neglected areas.
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The predominating trees on forested areas consist of red maple,
beech, white ash, hemlock, basswood, gray birch, yellow birch, elm,
red oak, black oak, and white pine with an undergrowth of shrubs and
herbs.

Buxton silt loam, gently sloping phase.—Similar to Buxton silt
loam, except in relief, this phase occurs on slopes of 2 to about 5
percent. Surface drainage is better than that of the typical soil and
the surface is not so dark. It is also more susceptible to erosion, but
simple conservation practices are adequate for conserving the soil
under clean cultivation. In the vicinity of the village of Durham a
few areas have been moderately eroded; otherwise, there has been
slight or no apparent erosion. This phase is less extensive than Bux-
ton silt loam and also occurs in small scattered areas. About the same
percentage is cleared and is used for the same purposes. Fertilizer
treatments and management practices ave similar, and crop yields and
the carrying capacity of the pastures are essentially the same on the
two soils.

Canaan fine sandy loam.—Owing to the numerous surface out-
crops and varied depths to bedrock, this soil is not important agri-
culturally. The total acreage is in widely scattered areas in Milton,
Farmington, the southern part of New Durham, Rochester, Middle-
ton, and Barrington. This soil is generally shallow over granite and

neiss bedrock and has developed from a thin layer of glacial till .
derived mainly from these rocks.

The relief is dominantly gently rolling to rolling (5 to 15 percent).
A few areas are nearly level to gently sloping. Natural drainage 1s
good and is inclined to be excessive. Owing to the shallowness and
loose and friable nature of the substratum the water-holding capacity
is comparatively low and crops and grasses suffer from lack of mois-
ture in dry seasons.

The 4- to 6-inch surface soil is brown to light-brown fine sandy loam
underlain by a yellowish-brown friable fine sandy loam that grades
into a pale-yellow gritty and friable sandy loam at 14 to 16 inches.
The lower subsoil becomes coarser with depth and rests on yellowish-
gray to gray gritty and gravelly till at 18 to 24 inches. The subsoil
layers are fairly firm in place but break down easily into a structure-
lIess mass. In most places the till is loose and friable. Roots, air,
and water have no trouble penetrating this soil. All layers are acid
in reaction.

Most of the loose stone has been picked oft the surface, but outerops
interfere with cultivation. About half the total acreage 1s under culti-
vation; the rest is lying idle or is used for pasture. Hay is the prin-
cipal crop, but a few small spots are used for corn, potatoes, or vege-
tables for home use. Hay averages 1 to 114 tons an acre, and yields
of potatoes and vegetables vary considerably, depending on fertiliza-
tion and care. The vegetative cover on the idle areas and pastures is
mainly broomsedge, poverty grass, common juniper, sweetfern, sumac,
and gray birch sprouts with some redtop, bentgrass, and Kentucky
bluegrass. From 3 to 6 acres are required to carry one cow for the
rormal grazing season of 130 days.

Canaan fine sandy loam, hilly phase.—Except for relief, this soil

is similar to the fine sandy loam. It occurs on gradients of 15 to 25
percent, the slopes being rather short but uniformly sloping. Surface



62 SOIL SURVEY SERIES 1940, NO. 5

runoff is more rapid than on the typical soil; therefore, it is more
susceptible to erosion and more care is necessary for its control where
used for cultivated crops. The small total acreage is found in several
small bodies in New Durham and Milton. It is relatively unimportant
agriculturally. About half the soil is in hay, the rest being idle or in
forest. Yields of hay average about the same as on the typical fine
sandy loam, and vegetation on the idle areas is similar to that on the
idle areas of the typical soil.

Canaan stony fine sandy loam.—This more extensive soil is asso-
ciated with the fine sandy loam in New Durham, Middleton, Milton,
Strafford, Barrington, Farmington, and Rochester in widely scattered
areas. Itisalso generally shallow over granite and gneiss bedrock, and
surface outcrops are numerous. It has developed from a thin layer of
till derived mainly from granite and gneiss and to a less degree from
residual material from underlying bedrock.

Except for several nearly level areas the relief is gently rolling to
rolling with a gradient of 5 to 15 percent. Drainage is well established
and inclined to be excessive. Because of the friable and porous nature
of the subsoil and substratum and shallowness over bedrock, the water-
holding capacity is limited. Grasses and crops suffer for lack of
moisture in dry seasons.

Under virgin forest conditions there is an organic layer on the sur-
face, 2 to 4 inches thick, underlain by a light- or ashy-gray light fine
sandy loam or loamy fine sand 14 to 2 inches thick. The upper 2- to
3-inch subsoil i rusty- or rich-brown friable fine sandy loam that
grades into a yellowish-brown friable fine sandy loam. At 14 to 16
inches this grades into a pale-yellow gritty and friable sandy loam that
becomes coarser with depth and rests on gray to yellowish-gray loose
and gritty till. The subsoil layers are fairly firm in place but when
disturbed break into very soft irregular-shaped fragments. Depth to
bedrock is extremely variable. Loose granite and gneiss stone are
scattered over the surface and throughout the soil. Roots, air, and
water easily penetrate thissoil to bedrock. The gray layer just beneath
the forest duff is not well developed on areas associated with the
Gloucester soils in the central and southern parts of the county.

Only a very small percentage of this soil is cleared of trees and is
under cultivation, lying idle, or in pasture. The rest is in forest con-
sisting chiefly of white pine, red maple, sugar maple, birch, red oak,
black oak, gray birch, paper birch, and hemlock. Cultivated areas are
largely in hay or vegetables for home use. Some loose stones have been
picked off these areas, but they are still present in sufficient quantities
to interfere seriously with modern cultural practices. The predomi-
nating vegetation on the idle areas and pastures is common juniper,
hardhack, broomsedge, ﬁoverty oatgrass, sweetfern, sumac, meadow-
sweet, blueberries, bracken fern, with a small quantity of redtop,
Colonial bentgrass, and Kentucky bluegrass.

Canaan stony fine sandy loam, hilly phase.—This phase is largely
in forest, the best purpose for which it is adapted unless used for pas-
ture. Similar to the stony fine sandy loam except in relief, this soil
occurs on slopes of 15 to 25 percent. It occurs in scattered bodies in
Barrington, Strafford, Farmington, Milton, Middleton, and New
Durham. Surface drainage is rather rapid. If it were cleared of trees
and used for crops, intensive conservation practices would be neces-
sary to control erosion.



STRAFFORD COUNTY, NEW HAMPSHIRE 63

Canaan very stony fine sandy loam.—Associated with the other
Canaan soils in New Durham, Milton, Farmington, and the northern
part of Barrington, this soil is largely in forest, consisting of the
same species as found on Canaan stony fine sandy loam. The relief
is also the same as on that soil, but it differs in having more stone and
boulders on the surface and throughout the profile. The stones are
generally larger and more difficult to remove. This largely prohibits
the use of the soil for cultivated crops. It may be used for pasture,
but its value for this purpose is limited owing to the shallowness of
the soil and the high percentage of the surface taken up by outcrops
and loose surface stones.

Canaan very stony fine sandy loam, hilly phase.—Except for its
location on hilly relief, this soil is essentially the same as the very
stony fine sandy loam. It is mainly in forest, with very limited use
as pasture.

Charlton loam.—Comparatively stone-free, 75 to 80 percent of this
soil is cultivated, and the rest is idle or in pasture. It occurs on
smoothly rolling relief with slopes of 5 to 15 percent.

Occurring in small to fairly large bodies in Rochester, Farming-
ton, Strafford, Barrington, Dover, Somersworth, Rollinsford, Mad-
bury, Durham, and Lee, this is the most extensive of the cultivated
soils. Both surface and internal drainage are good, but the water-
holding capacity is fairly high because of the favorable texture and
structure. Roots, air, and water penetrate the subsoil layer readily.
This soil is easily handled and is responsive to fertilization and man-
agement. Erosion has not been serious except on scattered areas, but
the fertility level on many areas is very low owing to continuous crop-
ping or grazing.

In cultivated fields the surface soil is brown or rich-brown mellow
loam, 6 to 7 inches thick. Where the soil has been in sod for several
years the surface layer exhibits a soft granular structure. The upper
few inches of the subsoil is rusty yellowish-brown mellow loam grad-
ing into a yellowish-brown friable loam that grades into a pale-yellow
gritty light loam at about 14 inches. The.lower subsoil usually con-
tains considerable gritty material and small rock fragments. Both
the upper and lower subsoil layers are fairly firm in place but when
disturbed break down into very soft granules. At about 24 inches
in depth the subsoil rests on greenish-gray or greenish-yellow firm till
of a gritty loam texture. The till is derived largely from schist with
an admixture of granitic materials varying considerably in propor-
tion over the county. The upper 12 inches of the till is firm to
loose and has a weak platy structure in places. Below this depth
it is sometimes very compact and has a platy structure. A small quan-
tity of schist and granitic rock fragments is scattered over the surface,
and small stone and rock fragments are common throughout the soil
mass. All layers are acid in reaction, varying from very strongly
acid in the surface to slightly less acid in the subsurface layers. °

As mapped, this type includes some variations in texture, structure,
and color. In the vicinity of Durham areas are included with light
loam to fine sandy loam textures, and the till which is loose and gritty
seems to be influenced by outwash material. In places over the county
where this soil is associated with the Gloucester or Brookfield soils
the mixing of granitic and schist materials was such that the bound-
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aries between Charlton and Gloucester or Charlton and Brookfield
are more or less arbitrary.

Dairying is the leading farm activity and a Jarge part of the culti-
vated fand is used for hay and forage crops. “Small acreages are
planted to potatoes, sweet corn, vegetables for home use, winter
squash, field corn, and orchard fruits. Mixed hay usually receives
1'to 114 tons of lime when seeded and in some cases is supplemented
with 300 to 400 pounds of a complete fertilizer. Alfalfa and clover
usually receive 114 to 2 tons of lime and 300 to 500 pounds of a com-
plete fertilizer. Hay yields 134 to 3 tons, clover 1 to 3 tons, and altalfa
2 to 3 tons an acre. Most of the available manure on the dairy farms
is used under silage corn. This is usually supplemented with 200
to 400 pounds of 20-percent superphosphate or 300 to 500 of a 4-12-4
mixture. Yields of silage corn range from 10 to 14 tons. Potatoes
usually receive about half a ton of 8-16-16 or 1 ton of 4-8-8 an acre,
and yields range from 200 to 350 bushels depending on the season
and cave. Sweet corn and vegetables are usually fertilized with 1,000
to 1,500 pounds of a 5-8-T7 or 4-8-8 mixture. For winter squash
manure is commonly applied in the hill and in some cases supple-
mented with commercial fertilizer around the hill. Yields average
around 10 tons an acre.

The carrying capacity of the pastures varies considerably. On
fertilized and rotated pastures about 2 acres will support one cow
for the normal grazing season of 180 days, while on unimproved pas-
tures about 3%4 acres are required to carry one cow for the same length
of time. On the better pastures Kentucky bluegrass, redtop, Colonial
bentgrass, white clover, and poverty oatgrass predominate; whereas,
on neglected and run-down areas common juniper, gray birch and
aspen sprouts, broomsedge, hardhack, hawkweed, moss, sweetfern,
sumac, and other pests have almost crowded out the desirable grasses.
Small areas that have been abandoned long enough support a young
forest cover of mixed white pine and hardwoods.

Charlton loam, eroded phase.—QOccurs in scattered areas closely
associated with Charlton loam and differs from it only in the degree
of erosion. The total acreage is small and for this reason is not so im-
portant agriculturally. From 25 to 75 percent of the surface has been
removed or lost through erosion, and on several small areas shallow
gullies have developed. Owing to erosion, the present plow layer is
lower in percentage of organic matter, and small rock fragments are
more common on the surface. Also part or all of the rusty yellowish-
brown upper subsoil layer has been incorporated with the plow layer
and has lost its identity.

About 90 percent of the total acreage is cultivated, and the rest is
idle or in pasture. The cultivated land is used for the same crops
and in about the same proportion as Charlton loam. Under similar
management practices and fertilizer treatments yields average 20 to
30 percent lower than on the typical soil. The degree of erosion
varies considerably from one area to another and even on the same
area in places. Very little active erosion exists on this land at present,
as most of it is in grass, and with such simple practices as contour
cultivation, strip cropping, and proper rotation of crops evosion may
be easily controlled. Several small scattered aveas, one in the vicinity
of Durham and one or two in Rochester, are severely eroded.
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With fertilization and proper selection of crops most of this soil
can be built up to its former fertility level within a few years.
The carrying capacity of the pastures is somewhat lower than on the
typical soil under similar management practices.

Charlton loam, eroded hilly phase.—The surface relief is the same
as that of Charlton loam, hilly phase, and the two soils differ only
in the degree of erosion. From 25 to 75 percent of the surface soil
has been lost through erosion except on one included area where more
than 75 percent of the surface has been removed and on several small
areas where very little erosion has taken place. Because of the unfa-
vorable surface relief much care is required to control erosion if this
soil is used for clean-tilled crops, although it is not so susceptible to
erosion as the soils with compact substrata. The total acreage occurs
in small scattered areas in Strafford, Barrington, Rochester, Rollins-
ford, Somersworth, and Lee.

This type is used largely for hay and pasture. Hay yields 1 to 214
tons an acre, depending on fertilization and management. Such prac-
tices as strip cropping, contour cultivation, and other conservation
measures should be employed where row crops are used in the rota-
tion. The idle land and pasture areas, in general, are in a run-down
condition, and the vegetation consists chiefly of common juniper,
broomsedge, poverty oatgrass, redtop, and gray birch sprouts.

Charlton loam, gently undulating phase.—Since this gently un-
dulating phase occupies nearly level to gently sloping to undulating
positions, it differs from Charlton loam.” The gradients range from
nearly level to 5 percent. Because of the smoother relief surface drain-
age is slower than on the typical soil, the water-holding capacity is
slightly higher, and it is not so susceptible to erosion where cultivated.
For these reasons this soil is more desirable for agricultural purposes.
It_i)ccurs in small scattered areas associated with the other Charlton
soils.

About 75 percent of this soil is used for hay and cultivated crops,
and the rest is in pasture, lying idle, or in forest. Hay and forage
crops, potatoes, and_vegetables are the principal crops. No special
practices are required for its management and conservation where used
for clean-tilled crops, but rotation of crops and replenishment of
plant nutrients lost through cropping are desirable for maintaining
the productivity level. Fertilizer treatments and management prac-
tices are essentially the same as on Charlton loam, and crop yields
average about the same or a little higher. The carrying capacity of the
pastures may be somewhat higher due to slightly better moisture con-
ditions. Small areas that have been allowed to revert to forest sup-
port a mixed stand of white pine, oaks, gray birch, red maple, and
hickory.

Charlton stony loam.—Although this soil is largely in forest, some
small areas are in pasture, lying idle, or in mowing. Some stones
have been picked off these areas in places, but they are still present
in sufficient quantities to interfere seriously with or to prevent the
use of modern farm implements.

The relief is gently rolling teo rolling, the slopes ranging from 5
to 15 percent. Drainage is good, both externally and internally, but
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the water-holding supply is fairly good. Roots, water, and air can
readily penetrate to sugsurface layers. This fairly extensive soil
occurs in large to small bodies in the towns of Strafford, Farmington,
Rochester, Barrington, Somersworth, Rollinsford, Dover, Madbury,
Durham, and Lee. The largest areas are found in Strafford and
Farmington.

In forested areas there is a layer of leaves and branches about 2
inches thick on the surface. The 2- to 3-inch surface soil is dark- to
rich-brown mellow loam, well-matted with small roots, and has a soft
granular structure. The upper few inches of the subsoil is rusty
yellowish-brown friable loam, grading into a yellowish-brown loam.
At 12 to 14 inches it becomes a pale-yellow or grayish-yellow light
loam that is lighter in texture and color and contains more gritty
material with depth. The subsoil Jayers are fairly firm in place but
break down easily into very soft granules. At about 24 inches the
subsoil rests on greenish-gray or greenish-yellow firm to loose gritty
till of a loam texture. The till 1s derived largely from schist with
an admixture of granite and gneiss and varies in places from firm
to loose with a weak platy structure. In places the till is compact
and platy at a depth of 12 to 18 inches. Stone and boulders are
scattered over the surface and throughout the soil mass. Most of
this soil is only moderately stony and is fairly uniform. In a few
areas the texture approaches a fine sandy loam and the boundaries
between this soil and the Gloucester or Brookfield soils are more or
less arbitrary in places owing to the complete mixing of the schist
and granitic rock materials by glacial action,

Scattered areas are cleared of trees and are in pasture, lying idle,
or in mowing. The carrying capacity of pastures on the stony type
may be slightly less than on the loam type, owing to the presence of
stone. Vegetation on the stony areas is the same as on Charlton
loam. The vegetation on many long-abandoned areas consists chiefly
of common juniper, gray birch sprouts, broomsedge, and poverty grass.
Areas used for hay or vegetables are usually very small. 1In forested
areas the species are chiefly white oak, red oak, hickory, white pine,
red maple, gray birch, and beech with an undergrowth of blueberries,
blackberries, bracken fern, witch-hazel, sumac, and poison-ivy.

Charlton stony loam, gently undulating phase.—Differing from
the stony loam mainly in slope, this soil occurs on nearly level to
undulating relief with o gradient of 0 to 5 percent. Surface drainage
therefore 1s not so rapid, and the water-holding capucity is slightly
higher than on the typical stony loam. For these reasons 1t is slightly
superior as a forest soil and, if cleared, for agricultural purposes.
The total acreage occurs in small widely scattered areas. It 1s largely
in forest, with a few areas in open pasture or in mowing. The vege-
tation consists of the same species as found on the typical stony loam.

Charlton stony loam, hilly phase.—Except for relief this hilly
phase is essentially the same in all respects as the stony loam. It
occurs in a few scattered aveas in Strafford, Farmington. Rochester,
and Barrington, with probably one or two areas in other towns. Prac-
tically all this hilly phase is in forest. The slopes range from 15 to 25
percent, and most of them are fairly short. Surface drainage is more
rapid than on Charlton stony loam, and if cleared of trees would be
more susceptible to erosion. It is not likely that any of this soil will be
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cleared for agricultural purposes because of the stoniness and hilly
surface relief.

Colrain loam.—The scattered areas in the town of Lee and in the
eastern part of Durham are generally shallow over bédrock. The soil
is developed largel.ﬁ from a thin mantle of glacial till derived mainly
from calciferous phyllite schist and siliceous limestone and to a less
degree from the underlying bedrock. Surface outcrops are common.

urface relief is gently rolling to rolling, with gradients of 5 to 15
percent. Natural drainage is good, and where bedrock is not too near
the surface, the moisture supply is usually fairly high. Because of the
favorable relief and friable character of the soil, it is not particularly
susceptible to erosion if handled properly. Two small areas are in-
cluded with moderate erosion, and on other areas there has been no ap-
parent erosion. Simple practices, as contour cultivation and proper
rotations, are adequate for conserving this soil. The fertility level on
many areas seems to be rather low, owing to continuous cropping or
grazing without the addition of fertilizers and lime.

The 6-inch dark-brown or brown mellow loam surface soil contains
varying quantities of flat schist fragments and is underlain by a
rusty-brown or rich-brown friable loam 5 to 6 inches thick that grades
into a pale yellowish-brown friable light loam. These layers are fairly
firm in place but when disturbed break down into very soft granules.
Partly disintegrated schist fragments are common throughout these
layers and in some places make up more than 50 percent of the lower
part. Depth to till or bedrock is variable, but in most places it is less
than 2 feet. In many places bedrock or disintegrated schist is within
a few inches of the surface. The olive to greenish-yellow till is loose
and friable, with a high content of partly disintegrated schist frag-
ments. Most of the loose stone has been picked off the surface and
placed in walls or fences. Limestone rock is common in these walls
and throughout the soil profile. Tield tests indicate that the reaction
of the surface and subsoil layers ranges from strong to medium acid
and the unaltered till is almost neutral.

About 40 to 50 percent of this inextensive soil is in young forest,
and the rest is under cultivation, in pasture, or lying idle. Mixed hay
is the principal crop, and small acreages are used for silage corn,
clover, alfalfa, oats, potatoes, sweet corn, vegetables, and winter squash.
Fertilizer treatments and management practices are the same on this
soil as on Charlton or Newmarket loams. Hay yields 1 to 214 tons,
clover 1 to 214 tons, silage corn 8 to 12 tons, andy potatoes 150 to 300
bushels an acre.

The vegetation on pastures and idle areas consists chiefly of broom-
sedge, poverty grass, hawkweed, common juniper, hardhack, sorrel,
cinquefoil, and hairy-cap moss. On the better pastures redtop, Ken-
tucky bluegrass, Colonial bentgrass, Canada bluegrass, and poverty
oatgrass are the principal grasses. Forest species are largely white
pine, red and white oaks, gray birch, hickory, red maple, white ash,
redcedar, beech, and pitch pine, with such common shrubs as blue-
berry, hazel, dogwood, poison-ivy, sumae, and common juniper.

Colrain loam, gently undulating phase.—Mapped on nearly level
to gently sloping relief or on slopes of not more than 5 percent, this
gently undulating phase is similar to the typical loam except in relief.
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Owing to its smoother relief, surface runoff is less rapid and it is not
so susceptible to erosion ; therefore, it is more desirable for agricultural
purposes. About the same proportion of this soil is in forest, crops,
pasture, and lying idle. Fertilizer treatments and management prac-
tices are the same on the two soils, and crop yields average about the
same.

Colrain loam, hilly phase.—Most of the small total acreage in the
few scattered bodies in Lee is in forest. This phase is similar to
Colrain loam, except in relief (15 to 25 percent). As surface drainage
is more rapid, this hilly phase is more susceptible to erosion than
Colrsain loam 1f used for cultivated crops. Under present economic
conditions it is probably best adapted to forest or grazing. Most of
it was cleared at one time and is in tillage or pasture. It 1s compara-
tively stone-free, but surface outcrops are common.

Colrain stony loam.—Closely associated with the other Colrain
soils, this soil is found in small bodies in Lee and the eastern part of
Durham. Thissoil is largely on slopes of 5 to 15 percent. A few small
areas are included with nearly level to gently sloping relief. Natural
drainage is good, but the moisture supply seems adequate in most places
for the growth of trees. The surface and subsoil layers range from
strongly to medium acid, and the unaltered till is nearly neutral in
reaction.

Under undisturbed forest conditions there is a dark-brown organic
mat 2 to 8 inches on the surface. The surface soil is dark-brown
friable loam, 114 to 2 inches thick, underlain by a rich- to rusty-brown
friable Joam to silt loam 4 to 6 inches thick. This grades into a pale
yellowish-brown friable loam that is variable in depth to till or bed-
rock. Calciferous schist fragments are common on the surface and
in the subsoil layers. Surface outcrops are common, and depth to
bedrock or disintegrated and partly weathered schist varies from a few
inches to less than 2 feet in most places. Loose stones, consisting of
slabs of schist, limestone, granite, and gneiss, are scattered over the
surface and embedded in the soil.

Practically the entire acreage is in forest. The most common trees
are white pine, white oak, red oak, red maple, hickory, beech, white
ash, gray birch, and pitch pine, with an undergrowth of blueberry,
hazel, common juniper, poison-ivy, dogwood, bracken fern, and winter-
green.

Colrain stony loam, hilly phase.—This inextensive hilly phase
oceurs in widely scattered areas in association with other Colrain soils.
It differs mainly from Colrain stony loam in relief (15 to 25 percent).
For the most part the slopes are short and choppy. Practically the
entire acreage is in forest, consisting of the same species as found on
Colrain stony loam.

Essex loam.—Closely associated with the Gloucester soils, this soil
occurs on uniformly gently sloping or sloping hillsides and drumloid
hills. The slopes range from 5 to 15 percent, but a large percentage
has a gradient of less than 12 percent. Surface drainage is good, but
internal drainage is slow owing to the compact or hard substratum
that slows up the downward movement of water. This compact layer
does not act as a hardpan but serves to hold a good supply of water for
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growing crops, grasses, and trees. In wet seasons there is some lateral
movement of water along the hard layer with seep spots along the lower
slopes and in low places.

In cultivated fields the dark-brown or grayish-brown mellow and
friable loam surface soil is 6 to 7 inches thick. Where this soil has
been in sod for several years the surface soil is well-matted with small
roots and has a soft granular structure. The 10- to 12-inch upper sub-
soil is a yellowish-brown loam that is firm in place but when taken out
breaks readily into irregular fragments. It becomes lighter in texture
with depth and grades into a pale-yellow friable and gritty loam,
resting on gray or yellowish-gray gritty loam or sandy loam till at
20 to 24 inches. The lower subsoil is lighter in color and texture with
depth and contains some small rock fragments and gritty material.
The upper part of the till is compact in place and contains some mot-
tlings, but 1t becomes more compact and more highly mottled with
depth. When dug out with a pick it breaks into piaty fragments.
All layers are acid, the reaction varying from extremely acid in the
surface to strongly or medium acid in the subsoil.

Stones have been removed to such an extent that they do not mate-
rially interfere with tillage operations and mowing. Small rock frag-
ments of granite and gneiss are common on the surface and throughout
the profile. _ .

This soil is uniform in texture and structure, the surface relief is
favorable for all farming operations, and most fields are large enough
to permit the use of tractors and other modern machinery. It is ve-
sponsive to management and fertilization and compares favorably with
any soils of the county for the production of hay and forage crops.
Erosion control is not a problem. With simple practices, as contour
cultivation and proper rotation of crops, it may be safely cultivated
without serious damage by erosion.

The total acreage occurs in widely scattered areas, largely in Bar-
rington, Farmington, and Milton. Practically all of it 1s cultivated
or in pasture. Hay and silage corn are the principal crops. Small
acreages are used for potatoes, vegetables, field corn, oats, and clover.
Most of the available manure on dairy farms is used under silage
corn, “This is usually supplemented with 200 to 400 pounds an acre of

. superphosphate. Silage corn yields 10 to 14 tons, and field corn 35 to
50 bushels an acre. When hay fields are seeded down, 1 to 114 tons
of lime an acre are usually applied and some farmers supplement. this
with 300 to 400 pounds of a complete fertilizer mixture. Alfalfa and
clover usunally receive 114 to 2 tons of lime and 300 to 500 pounds of a
complete fertilizer when seeded. Hay and clover yield 114 to 3 tons,
and alfalfa, which is grown on a very small acreage, 2 to 8 tons an acre.
Oats are generally cut and fed green or cured and fed as hay. Potatoes
are fertilized with about one-half ton of 6-16-16 or 1 ton of 4-8-8 an
acre and yield from 150 to 300 bushels, depending on the season and
care. Vegetables are grown mostly for home use.

This loam compares favorably with Paxton loam as a pasture soil
and with care and fertilization produces good pasture. The most com-
mon gasture grasses are Kentucky bluegrass, Colonial bentgrass, red-
top, Canada bluegrass, poverty oatgrass, and broomsedge. On run-

down pasture areas, common juniper, gray birch sprouts, hardhack,

hawkweed, hairy-cap moss, and broomsedge are serious pests.
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Essex loam, eroded phase.—From 25 to 75 percent of the original
plow layer or surface soil has been removed from areas of this soil and
only in this respect does it differ from Essex loam. Erosion has oc-
curred chiefly in the form of sheet erosion, and no gullies have
developed. On some areas, crop yields have not been reduced mate-
rially because of erosion while on others, where erosion has been heav-
iest, yields average 25 to 30 percent lower than on Essex loam.

Management and fertilizer practices are similar to Essex loam, with
which it is closely associated, and the same crops are grown in about
the same proportion. At present there is little active evosion on this
land, as only a very small percentage is planted to row crops in any
given year. Though the steeper slopes are very erodible if not prop-
erly handled, with simple conservation practices the soil can be
stabilized and erosion held to a minimum. On some areas it will be
necessary to apply manure or fertilizer and lime liberally in order to
bring the fertility level up to that of Essex loam.

Essex loam, gently sloping phase.—Usually occurs on the crest of
the smoothly rounded hills with the relief being nearly level to gently
sloping (0 to 5 percent) (pl. 1, B). This soil is similar to Essex loam
in all respects, except relief. Because of the smooth relief surface
drainage 1s not so rapid, the water-holding capacity is slightly higher,
and it 1s not so susceptible to erosion as the loam. Internal drainage
is slow though adequate for the most part. Practically the entire
acreage is in widely scattered areas associated with other Essex soils
and is cultivated or in pasture. The same crops are grown and in
about the same proportion as on Essex loam, and management and
fertilizer practices are similar. Crop yields average about the same
or a little higher. Although this soil requires no special practices for
its conservation when cropped, rotation of crops and replenishment
of plant nutrients are desirable for maintaining the productivity level.

Essex stony loam.—Largely in forest with a small percentage in
open pasture or lying idle, this soil occurs on smooth slopes of 5 to 15
percent. It is found in widely scattered areas in Rochester, Farming-
ton, Barrington, and Milton closely associated with Essex loam.
East of Mendums Pond, Barrington, one small area is steeper than
normal for this type (15 to 25 percent). If cleared and cultivated it
would be subject to erosion.

In undisturbed conditions there is a layer of partly decomposed
leaves, branches, and roots on the surface. The surface layer is brown
to grayish-brown mellow loam about 2 inches deep, the upper part
containing o high percentage of organic matter. - This is underlain by
a yellowish-brown friable loam to a depth of about 12 inches where it
grades into a pale-yellow friable and gritty loam. In places the upper
few inches of the subsoil is rich brown in color. These subsoil layers
are firm in place but when taken out break into very soft irregular
granules. Considerable small rock fragments and gritty material are
found in the lower subsoil. At 20 to 24 inches the subsoil rests on gray
to yellowish-gray compact granitic till, mottled and streaked with rust
brown. It is very hard and compact, and when dug out with a pick it
breaks into platy fragments. This compact substratum tends to retard
the downward movement of water and holds a good supply for tree and
grass roots. Because of the high water-holding capacity it is a good



STRAFFORD COUNTY, NEW HAMPSHIRE 71

forest soil and where cleared of trees affords good grazing. Stone
and boulders, chiefly granite and gneiss, occur on the surface and
throughout the soil mass. Some stones have been picked off scattered
areas, but they are still present in sufficient numbers to prevent the use
of improved farm machinery.

The forest vegetation consists chiefly of red maple, gray birch, yel-
low birch, white pine, hemlock, white and red oaks, with an under-
growth of witch-hazel, blueberry, bracken fern, mountain-holly, and
wintergreen. Pasture areas support about the same vegetation as Essex
loam, depending on care and fertilization. The carrying capacity of
the stony pastures may be slightly lower than those on the loam under
similar management and fertilization.

Essex stony loam, gently sloping phase.—Occurring in a few
scattered areas of very small extent, this soil is similar to Essex stony
loam except in surface relief. It generally occupies the crest of the
smoothly rounded hills with nearly level to gently sloping relief, the
slopes ranging from 0 to 5 percent. Surface drainage therefore is not,
so rapid as on Essex stony loam, and the water-holding capacity is
slightly higher. For these reasons it is slightly superior as a forest
soil, and, 1f cleared of trees, as a pasture soil. A large part is in
forest; the rest is in pasture or idle. The same forest species are found
as on the stony loam.

Gloucester fine sandy loam.—An inextensive and unimportant soil
agriculturally, this type differs from Essex loam mainly in having a
more open and friable subsoil and in being underlain by a loose grav-
elly till with little or no compaction. In places there are a few scat-
tered stones of granite and gneiss but not in suflicient quantities to
interfere appreciably with cultivation. Also,a small quantity of angu-
lar granite and gneiss fragments is generally scattered over the surface.

The relief is gently rolling to rolling, with gradients of 5 to 15
percent. Both surface and subsurface drainage are good, but subsur-
face drainage is inclined to be excessive, owing to the open and porous
subsoil layers and to the loose coarse till underneath the soil. Crops
often suffer during dry seasons. This soil warms up early in spring,
is easily handled, and with heavy fertilization fair to good yields of
general crops are obtained. It occurs in small scattered areas closely
associated with the stony Gloucester soils. Bodies of this soil are most
common in Barrington, Farmington, and Rochester with widely scat-
tered areas in Milton, Dover, Somersworth, Madbury, Durham, and

e.

In cultivated fields this soil is characterized by a light- to grayish-
brown friable fine sandy loam surface 5 to 6 inches thick. The upper
subsoil is brownish-yellow to yellow friable fine sandy loam, contain-
ing a small quantity of gritty material and small rock fragments.
This gradually changes to a pale-yellow or grayish-yellow gritty and
graveT]y light fine sandy loam at a depth of 12 to 14 inches. The lower
subsoil contains more gritty material with depth and rests on gray to
yellowish-gray loose and gritty till at 24 to 28 inches. The till is de-
rived largely from granitic materials and contains many granite and
gneiss stones and boulders. All layers are acid, varying from very
strongly acid in the surface to slightly less acid in the subsoil layers.
Included with the type are a few areas with sandy loam surface tex-



72 SOIL SURVEY SERIES 1940, NO. 5

tures; and where this soil is mapped in association with Brookfield or
Charlton loam, the surface and subsoil layers in places are browner
than the typical soil.

A large part of the soil is cultivated, and the rest is lying idle or
is in pasture. Hay and silage corn are the principal crops; small
acreages are used for field corn, potatoes, sweet corn, and vegetables
for home use. Hay usually receives 1 to 114 tons of lime an acre when
reseeded and in some cases this is supplemented with 300 to 500 pounds
of commercial fertilizer. Yields range from 1 to 114 tons an acre,
depending on fertilization, seasons, and age of the sod. Clover yields
about the same as mixed hay, and alfalfa 114 to 3 tons. Silage corn
usually receives all the manure that is available and is supplemented
with 200 to 400 pounds of superphosphate an acre. Yields range from
6 to 8 tons. Field corn yields 25 to 35 bushels and potatoes 100 to 175
bushels an acre, depending on fertilization and care. Sweet corn, to-
matoes, early peas, string beans, and other crops would do well with
heavy applications of fertilizer.

Because of the open and porous nature of this soil it is not particu-
larly susceptible to erosion, and with simple conservation practices
it may be easily controlled. Pastures are given very little attention,
and the carrying capacity is usually low. From 3 to 5 acres are re-
quired to carry one cow for the normal grazing season of 130 days.
Vegetation on the pastures and idle areas consists largely of brooms-
edge, poverty oatgrass, and redtop, with common juniper, gray birch
sprouts, sweetfern, sumae, poison-ivy, blackberries, and blueberries.

Gloucester fine sandy loam, eroded phase.—Relatively unim-
portant agriculturally, this eroded phase occurs in small scattered areas
closely associated with the fine sandy loam. From 25 to 75 percent
of the surface has been lost through sheet erosion, although no gullies
have formed; in this respect only it differs from the fine sandy loam.

Most of this soil is cultivated or is lying idle. Crop yields have not
been reduced materially because of erosion, except in local spots where
erosion has been heaviest. With simple practices, as contour cultiva-
tion, strip cropping, and proper rotation of crops, the soil may be
si:abilized1 and future erosion minimized. Where erosion is active the
fertility level is low, and to restore this soil to its former fertility level,
applications of manure, lime, and fertilizer will be necessary.

Gloucester fine sandy loam, gently undulating phase.—Closely
assoclated with Gloucester fine sandy loam on nearly level to gently
undulating relief, this gently undulating phase is similar to it in pro-
file characteristics. Surface and subsoil drainage are good, but sur-
face runoff is not so rapid as on the fine sandy loam. This level phase
is also subject to little or no erosion if planted to clean-tilled crops.
Owing to the smooth relief and less rapid surface drainage, this soil
is slightly superior to the fine sandy loam for agricultural purposes.
It is used for the same crops and in about the same proportion. Fer-
tilizer treatments and management practices are the same, and yields
average about the same or slightly higher.

Several small areas of hLilly relief too small to separate on the map
were included with this soil.

Gloucester stony fine sandy loam.—Fairly extensive in Barrington
and the eastern part of Rochester, this soil is also found in small to
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fairly large scattered areas in Farmington, Milton, Strafford, Somers-
worth, Madbury, Durham, and Lee. Surface relief is gently rolling
to rolling, with gradients of 5 to 15 percent. The slopes for the most
part are fairly long and smoothly rolling or sloping. Natural drain-
age is good to excessive.

Under undisturbed forest conditions there is a brown to dark-brown
partly decomposed leaf litter about 2 inches thick on the surface. The
dark grayish-brown friable fine sandy loam surface soil is well-matted
with roots, the upper part having a high content of well-decomposed
organicmatter. Thisisunderlain by a light brownish-yellow or yellow
fine sandy loam slightly heavier than the surface. At about 12 to 14
inches the upper subsoil grades into a pale-yellow or grayish-yellow
gritty fine sandy loam or sandy loam. This layer becomes lighter in
texture and contains more gritty material with depth, and rests on
gray to yellowish-gray loose and gritty till at a depthi of 24 to 28 inches.
The till is derived largely from granitic material and has very little or
no structure. Granite and gneiss stone and boulders are scattered
over the surface and throughout the soil mass. Small angular rock
fragments are also common in the surface and subsoil layers. All lay-
ers are acid in reaction, varying from very strongly acid in the surface
soil to slightly less acid in the subsurface layers. This soil is fairly
uniform in texture and structure. Where it occurs in association with
Brookfield, Charlton, or Hollis stony.loam soils, some variations in
color, owing to the influence of schist, are included.

Probably 85 to 90 percent of this land supports some-type of forest
cover, and the rest is largely in pasture. A few areas ave lying idle
or are in hay. Part of the surface stones have been removed from some
of the areas in pasture, lying idle, or in hay, but they are still present
in sufficient quantities to interfere seriously with or to prevent farming
operations. On two small areas more than 25 percent of the surface
soil has been removed by erosion and on the rest there was no apparent
erosion. The forest cover is largely second or third growth and at
present is of little value except for cordwood. The species consist
chiefly of white pine, gray birch, white oak, red oak, hickory, pitch

ine, hemlock, red maple, and beech, and the most common shrubs are
EluefJerries, bracken fern, sweetfern, sheep laurel, sumac, poison-ivy,
barberry, witch-hazel, and wintergreen. On the better pastures red-
top, Colonial bentgrass, Kentucky bluegrass, and poverty grass-are
common, whereas, on the run-down or neglected areas common juniper,
sweetfern, gray birch and aspen sprouts, sumac, hardhack, broomsedge,
and poverty oatgrass predominate. With similar fertilizer treat-
ment and care pastures on this soil may have a slightly lower carrying
capacity than Gloucester fine sandy loam owing to the surface stone.

Gloucester stony fine sandy loam, gently undulating phase.—
Differing from the stony fine sandy loam mainly in relief, this phase
occurs on nearly level to gentle slopes of 0 to 5 percent, commonly on
the crest of the hills. Because of the smoother relief surface drainage
is not so rapid; therefore, it is slightly superior for the growth of
grasses and crops if cleared. This gently undulating phase occurs in
small scattered areas, largely in forest, with small spots cleared of
trees and used for pasture or lying idle. TForested areas and areas in
pasture or lying idle support the same vegetation as found on the stony
fine sandy loam.
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Gloucester stony fine sandy loam, hilly phase.—This hilly phase
differs from the stony fine sandy loam mainly in surface rehief. It
occurs on short slopes with a gradient of 15 to 25 percent. Surface
runoff is more rapid, and, if cleared of trees, this phase would be more
susceptible to erosion than the stony fine sandy loam. It is found in
small scattered areas in association with the other Gloucester soils.
Practically the entire acreage is forested with the same species as on
Gloucester stony fine sandy loam. Because of stoniness and hilly
surface relief, it is best adapted to forest or grazing purposes.

Gloucester very stony fine sandy loam.—Occurring on the same
relief as Gloucester stony fine sandy loam, this type differs from that
soil in having more stones and boulders scattered over the surface and
throughout the profile. Several fairly large bodies are found in
Barrington, and scattered areas in other parts of the county, associ-
ated with Gloucester stony fine sandy loam. One area is included
with nearly level to gently sloping relief. Because of stoniness this
type has little potential agricultural value and is less valuable for graz-
ing purposes and probaT)]y for forest. It is, however, largely in
forest, the purpose for which it is best suited unless nsed for grazing.
Forest cover is the same as on the stony fine sandy loam.

Gloucester very stony fine sandy loam, hilly phase.—Except for
a higher content of stones and boulders on the surface and throughout.
the profile, this hilly phase is similar to Gloucester stony fine sandy
loam, hilly phase. It occurs in a few scattered areas in Iz'filton, Bar-
rington, and Farmington. The entire acreage is in forest, the purpose
for which it is best suited. This phase has little potential value for
agricultural purposes other than grazing. If cleared of trees it would
be less valua{ﬂe for grazing than the stony fine sandy loam because of
the higher percentage of stone on the surface.

Gravel pits.—Gravel and sand for highway grading and concrete
construction have been excavated from some of the kames and ter-
races, and these excavated areas are shown on the map as gravel pits.
A few of these occupy a rather large area but are not suitable for agri-
cultural purposes. Gravel or sand is still being removed from most
of the pits, but a few are no Jonger used and are gradually becoming
vegetated with gray birch and aspen.

Hartland silt loam.—Generally occurs in narrow strips on the
broken edges of terraces or bordering drainageways. The slopes are
rather short and broken for the most part, the gradient ranging from
15 to 25 percent. "T'he relief is the result of geologic and accelerated
erosion. The soil occurs principally in Durham, Dover, Rochester,
and Rollinsford. This soil is closely associated with the Suffield soils
and has developed from similar materials. Where it has been pro-
tected from erosion, the profile characteristics are similar to those of
Suffield silt loam except that the surface soil is usually shallower and
the total depth over unaltered silt and clay isless. In general, erosion
has not been severe. In places there is little evidence of accelerated
erosion, but on most of this soil 25 to 75 percent of the surface has been
removed.

Natural drainage is good, but internal drainage is rather slow
owing to the heavy subsurface layer. The moisture-holding supply
is good and is usually sufficient for grasses even in dry seasons. The
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soil absorbs water slowly and is susceptible to erosion under improper
management practices. There are not many active gullies at present,
but old geologic gullies and old gullies owing to accelerated erosion,
which are now stabilized, are fairly numerous.

The 2- to 4-inch brown to dark grayish-brown granular silt loam
surface soil is underlain by a pale yellowish-brown mellow and fri-
able silt Joam, grading into an olive-yellow heavy silt loam at a depth
of 6 to 8 inches. Both of these layers are firm in place and when
disturbed break into irregular fragments that crush down easily into
a soft granular mass. At a depth of 12 inches the material changes
to a bluish-gray or greenish-gray silt loam to silty clay loam that
grades into a greenish-gray heavy clay at a depth of 16 to 18 inches.
This clay is very compact in place and breaks into irregular blocks that
are hard to crush when dry. It is plastic and sticky when wet. The
surface and subsoil layers are acid, and the unaltered silt and clay are
slightly acid to slightly alkaline. Awveas of this soil are free of stone
and gravel.

Small areas are in forest, but most of this type is in pasture—the
purpose for which it is best adapted. A few areas on the smoother
slopes are used for hay. This soil supports good pasture, the carrying
capacity being slightly lower than on Suffield silt loam. Owing to
danger from erosion, care must be taken not to overgraze pastures.
Kentucky bluegrass, redtop, Colonial bentgrass, Canada bluegrass,
white clover, and poverty oatgrass are the most common pasture
grasses and legumes. On the run-down areas undesirable shrubs and
herbs are numerous. Forested areas support the same vegetation as
found on the Suffield soils, consisting of white pine, red maple, gray
and black birches, hemlock, red and white oaks, elm, and beech.

Hartland silt loam, severely eroded phase.—Located on the same
topographic positions with the same degree of slope, this severely
eroded soil is similar to Hartland silt loam, except in the degree of
erosion. Accelerated erosion has been more active, and as a result
more than 75 percent of the surface soil has been removed. The sur-
face soil is very shallow or entirely lacking, and, in places, part of the
subsoil has been lost. In places there is a thin dark grayish-brown
surface layer underlain by a brownish-gray er greenish-gray slightly
altered silty clay that breaks into irregular angular fragments. Active
gully erosion is not very common on areas of this soil but old geologic
gullies and old gullies owing to accelerated erosion, now stabilized by
vegetation, are numerous.

This inextensive soil occurs in small areas in Dover, Rollinsford,
and Rochester. Most of it is cleared and used for pasture. A few areas
are in mowing on the smoother slopes and a few are forested. Owing
to unfavorable relief and erodibility, the best use for this soil is for
pasture or for long-term hay. The carrying capacity of the pastures is
slightly lower than on the silt loam. Cultivation implements and
1r110\ving machines cannot be used to advantage except on the smoother
slopes.

Hartland silt loam, steep phase.—Short, choppy, and broken
slopes with a gradient of more than 25 percent characterize this soil.
Very little uniformity occurs in degree of development or in profile
characteristics. Where the surface has been protected from erosion,
the depth over parent material is generally shallow, On most of this
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soil at least 75 percent of the surface layer and in places part or all
of the subsoil have been removed by erosion. This phase occurs prin-
cipally in Dover, bordering the Bellamy and Piscataqua Rivers. About
75 percent of the total acreage is in forest; the rest is used for pasture
or lying idle. Owing to steep relief and susceptibility to erosion it is
best adapted to forest grazing. Forest species are the same as on
the silt loam.

Hermon fine sandy loam.—The widely scattered areas in Farm-
ington, New- Durham, Middleton, and Milton are of small total acre-
age. They are comparatively stone-free and at one time all were under
cultivation. At present about 50 percent is in young forest, and the
rest is under cultivation, used for pasture, or is lying idle. The relief
is gently rolling to rolling (5 to 15 percent). Because of the open
and porous nature of the subsoil layer and the loose till underneath,
natural drainage is good to excessive. Grasses and crops sometimes
suffer from lack of moisture.

Below the 6-inch brown to grayish-brown fine sandy loam surface
soil in cultivated fields is a rusty-brown or dark-brown friable fine
sandy loam about 4 inches thick. This grades into a yellowish-brown
* loose and friable fine sandy loam that changes to a pale-yellow gritty
and friable sandy loam at a depth of 15 to 18 inches. At 24 to 26 inches
the lower subsoil rests on gray gritty till that is loose to firm in place.
When dug out with a pick it breaks mto a structureless mass. Neither
the surface soil nor subsoil layer has any well-defined structure. Al-
though most of the large stones have been removed from the surface,
small angular rock fragments ave common and stone and boulders
are throughout the subsoil layers and the till.

The soil handles easily, responds to fertilization and management,
and is not particularly susceptible to erosion if handled with care.
Only a small acreage is cultivated, principally to mixed hay and corn.
Small acreages are planted to potatoes and vegetables largely for
home use. Fertilizers and lime are not used so extensively as on the
cultivated soils in the southern part of the county. With similar
fertilization and management, acre yields average about the same as
on Gloucester fine sandy loam, hay 1 to 2 tons, silage corn 6 to 9 tons,
field corn 25 to 40 bushels, and potatoes 100 to 200 bushels. The carry-
ing capacity of the pasture is also about the same.

Forested areas support a young forest cover of white pine, gray
birch, aspen, paper birch, beech, red maple, and hemlock. On the
better pasture areas redtop, Kentucky bluegrass, Colonial bentgrass,
and poverty oatgrass are the more common grasses. Idle areas and
run-down pastures usually contain much broomsedge, common juni-
per, sweetfern, sumac, poson-ivy, blackberry, blueberry, gray birch
and aspen sprouts, poverty grass, and moss,

A few small aveas are included with this type where 25 to 75 per-
cent of the surface has been removed. One area is in the extreme
northern part of Milton and one southwest of the city of Farmington.
On the other areas there has been slight or no erosion. With simple
conservation practices erosion control is not a serious problem.

Hermon fine sandy loam, gently undulating phase.—Closely as-
sociated with Hermon fine sandy loam, this gently undulating phase
differs from that soil mainly in relief. It occurs in widely scattered
bodies on nearly level to gently sloping relief, but as surface drainage
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is less rapid, it is less subject to erosion. About 40 percent of the area
is in young forest; the rest is cultivated, idle, or in pasture. It is used
for the same crops as the fine sandy loam, and yields average about
the same or slightly higher. Because of the smooth relief, no special
practices are required for its conservation, and the water-holding ca-
pacity is higher than the fine sandy loam. IFor these reasons it is more
desirable for agricultural purposes.

Hermon- fine sandy loam, hilly phase.—Found in a few scattered
areas on 15 to 25 percent slopes, this phase is essentially the same as
Hermon fine sandy loam in all respects except relief. Because of
hilly relief, surface drainage is more rapid and the soil is more sus-
ceptible to erosion than the fine sandy loam if used for cultivated crops.
One or two areas are included with moderate erosion,-and on other
aveas there has been slight or very little erosion. About half this
soil is cultivated, mostly to hay; the rest is idle or in forest.

Hermon stony fine sandy loam.—Largely in forest, this type is
associated with the other Hermon soils and 1s fairly extensive. At
one time considerable acreage was cleared of trees and was in tillage
or pasture, but at present only small scattered areas are so used.
The soil occurs on terrain that is generally smoothly sloping (5 to 15
percent), and natural drainage is good to excessive. Internal drain-
age is inclined to be excessive, owing to the open and friable nature
of the subsoil layer and till.

In undisturbed forest conditions there is an organic layer of forest
debris 3 to 4 inches thick on the surface. Below this there is a very
thin layer of dark-brown fine sandy loam underlain by a light-gray
to ashy-gray layer 1 to 4 inches thick, with little or no structure.
Beneath the gray layer there is a rusty or davk-brown friable fine
sandy loam 4 to 5 inches thick, with slight induration in places. This
grades into a yellowish-brown friable light fine sandy loam with no
structure. At 15 to 18 inches this grazc:les into a pale-yellow loose
and gritty light fine sandy.loam or sandy loam, which contains more
gritty material with depth and rests on gray loose and gritty till at
92 to 26 inches. The till is derived largely from granitic material
and is firm to loose.in place; when dug out or disturbed it breaks into
a structureless mass. Granite and gneiss stone and boulders are
scattered over the surface and throughout the profile. All layers
are acid, varying from very strongly acid in the surface to slightly
less acid in the subsoil layers. Except for slight variations in tex-
ture, color, and depth of the different horizons. this soil is fairly
uniform.

Small to fairly large areas occur in Farmington, Milton, Middleton,
and New Durham, largely in forest and moderately stony. Scattered
areas are cleared of trees and are used for hay or vegetables, pasture,
and blueberry farms, or are idle. Part of the stones have been picked
off these areas, but they are still present in suflicient quantity to
interfere seriously with or to prevent the use of modern machinery.
Erosion has not been significant on these cleared areas except in two
or three places where 25 to 75 percent of the surface soil has been
lost. '

The forest vegetation consists chiefly of white pine, hemlock, beech,
hard maple, red maple, paper birch, yellow birch, spruce, and red oak,
with shrubs, as witch-hazel, blueberries, mountain-holly, hobblebush,
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bracken fern, wintergreen, and groundpine. Common juniper, gray
birch and aspen sprouts, hardhack, broomsedge, and poverty oat-
grass are common in pastures and on idle areas along with some
redtop, Colonial bentgrass, and Kentucky bluegrass. The carrying
capacity of pastures is about the same as for Gloucester stony fine
sandy loam.

Hermon stony fine sandy loam, gently undulating phase.—The
gently undulating phase differs from the stony fine sandy loam
mainly in that the surface relief is nearly level to gently sloping, the
gradient not more than 5 percent. Because of the smoother relief,
surface runoff is not so rapid and the water-holding capacity is
slightly higher than on the typical soil ; if cleared of trees and stone,
it 1s more desirable for agricultural purposes. The small total acre-
age is in scattered areas. About the same proportion is in forest
as on the stony fine sandy loam, and the rest is used for the same
purposes.

Hermon stony fine sandy loam, hilly phase.—The widely scat-
tered areas are associated with other Hermon soils and are of small
extent. The phase is mapped on 15 to 25 percent slopes and in this
respect differs from the stony fine sandy loam. Surface runoff is more
rapid, and the soil is more susceptible to erosion if used for cultivated
crops. A small percentage was cultivated at one time and was mod-
erately eroded, but most of the areas have been allowed to revert to
forest, and the soil is now stabilized. Most of it has always been in
forest, the purpose for which it is best adapted unless used for grazing.
The forest cover consists of the same species as found on the stony fine
sandy loam.

Hermon very stony fine sandy loam.—Although less valuable for
grazing purposes than Hermon stony fine sandy loam, this soil oc-
curs on the same relief and is similar to that soil except that it contains
more stone and boulders scattered over the surface and embedded
throughout the profile. Because of stoniness, this soil has little po-
tential agricultural value except for grazing.

This type is the most extensive of the Hermon soils and occurs in
Farmington, Milton, Middleton, and New Durham. Practically the
entire acreage is in forest, the purpose for which it is best adapted un-
less used for grazing. If cleared for this purpose, however, it is less
valuable than Hermon stony fine sandy loam, gently undulating
phase, because a higher percentage of the surface is taken up by stones
and boulders. Forest cover consists of the same species as found on
Hermon stony fine sandy loam. A number of small areas are included
" that have a smooth to undulating relief, principally in the vicinity of
Middleton Corners in Middleton and Mihon.

Hermon very stony fine sandy loam, hilly phase.—This phase.
occurring on slopes of 15 to 25 percent, is similar to Hermon stony
fine sandy loam, hilly phase, except that it has a higher content of
stone and boulders scattered over the surface and throughout the soil
profile. Practically the entire acreage is in forest, and it has little po-
tential value for agricultural purposes other than grazing. It is found
in small to fairly large scattered areas in the northern part of the
c]ounty. One or two small areas are included with 25 to 35 percent
slopes.
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Hinckley loamy sand.—With decidedly hummocky, hilly, or un-
even relief, this soil occurs on 15 to 25 percent slopes, except for two
or three steep areas. It has developed from bedded deposits of coarse
sand and gravel, mainly granitic materials, and is closely associated
with the Merrimac soils.

Owing to the open and porous surface and subsoil layers and the
gravelly substratum, water passes rapidly through this soil; conse-
quently, drainage is excessive, crops and grasses suffer for lack of
moisture, and tree growth is not vigorous.. The soil is highly leached
of organic matter and plant nutrients, and if nutrients are applied
they are rapidly leached out. In small areas well distributed over the
county this type occurs on less rolling relief than normal; the slopes
range from 8 to 15 percent, but are generally short, choppy, and broken.
The total acreage is not large, and the soil is of little agricultural
importance.

n forested areas there is a thin layer of organic debris on the sur-
face. The topmost inch of the 3- to 6-inch grayish-brown or brown
loose and porous loamy sand surface soil contains some partly decom-
posed dark-brown organic matter. This layer is underlain by brown-
ish-yellow or yellowish-brown loamy sand that grades into a pale-
yellow gritty and gravelly loamy sand. The depth to gray or yel-
lowish-gray coarse sand and gravel deposits varies from 14 to 20
inches. Depth of the surface and subsoil layers varies considerably,
as does their content of gravel and gritty material. In-places the
surface texture is gravelly loamy sand. The sand and gravel deposits
are more or less rounded or water-worn and contain some cobblestones
and boulders ranging from a few inches to several feet in diameter.

This type occurs in small to fairly large widely separated bodies
throughout the county. Considerable acreage was cleared at one time
and used for pasture or tillage. At present, however, most of it sup-
ports a scrubby forest growth, mainly of white and pitch pines, with
some gray birch, white oak, and red maple. Scattered areas are cleared
and lying idle or pastured. The grass, dominantly broomsedge and
poverty grass, furnishes poor grazing. Sweetfern, blueberry, and
moss are also common on the idle and pasture areas.

Numerous gravel pits are found on this soil, the gravelly substratum
being used extensively for road building. In general, this land is
more valuable as a source of road-building material than for agricul-
tural purposes. Its best agricultural use is for forest or grazing.

Small areas of sandy loam or loamy fine sand are included in map-
ping. In undisturbed places in the northern part of the county a
definite gray layer has developed just beneath the forest duff, and this
is underlain by a dark-brown or rusty-brown horizon. Had these areas
been extensive enough they would have been mapped as Danby loamy
sand, which is a Podzol comparable to Hinckley of the Brown Podzolic
group. On a few areas, indicated by stone symbols, stones are scat-
tered over the surface.

Hinckley loamy sand, eroded phase,—The eroded phase is similar
to Hinckley loamy sand except in degree of erosion. In general, 25
to 75 percent of the surface soil has been lost, largely through sheet
erosion. Kvidence of slight wind erosion is seen on some exposed
slopes. As most of the fine material in the surface layer has been
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washed away, gravel is more noticeable on the surface than on the
loamy sand. ]

This soil is not extensive and is not important agriculturally. It
occurs in widely separated bodies, closely associated with the loamy
sand. Probably 60 percent of the total acreage is in scrubby forest
growth ; the rest islargely idle. Its best use is for forest or for grazing.

Included are areas of less strongly rolling relief where 25 to 75 per-
cent of the surface has been removed, largely by sheet erosion. Al-
though there is some evidence of blowing in places, wind eroston is not
serious. Owing to erosion there is little uniformity in depth and color
of the surface soil, and there is more gravel and gritty material on the
surface than is typical. Most of the small total acreage is in pasture
or lying idle; small bodies are in scrubby forest growth. Like the
typical soil its principal use is either for forest or for grazing.

Hollis loam.—Even though the acreage is not large, this is the most
important of the Hollis soils from an agricultural point of view. It
is found in small widely scattered bodies over the central and southern
parts of the county. Most of the loose surface stone has been picked
off and placed in stone walls or fences. This soil is closely associated
with Charlton loam, but it is generally much shallower, surface out-
crops are common, and schist fragments are more numerous in the
surface and subsoil layers.

The relief is gently rolling to rolling, and slopes range from 5 to 15
percent. Drainage is well established. "The moisture-holding capacity
varies with the depth of the soil—where it is 18 inches or more the
moisture supply is fairly good, whereas on the shallower areas crops
sometimes suffer from lack of moisture.

In cultivated fields the 4- to 6-inch surface soil is rich-brown or
brown mellow and friable loam with a soft granular structure where
the soil has been in sod for several years. The upper few inches of the
subsoil is reddish-brown mellow and friable loam, grading into a
yellowish-brown friable loam. At 12 to 14 inches this changes to
pale-yellow or olive gritty Joam that is variable in depth to till or dis-
integrated schist bedrock. The till is derived largely from schist rock
and 1s firm to loose.in place. Small schist fragments are scattered
over the surface and throughout the profile, usually increasing with
depth. Finely divided mica flakes are noticeable throughout the soil
and in places are suflicient to give it a greasy or slick feel when pressed
between the fingers. All layers are acid.

Depth to bedrock is extremely variable. In many places bedrock
lies very near the surface and is probably less than 2 feet below the
surface on 50 to 60 percent of the areas. It is smooth in places and in
others is frayed and partly weathered, so that the lower part of the
solum is filled with small platy pieces of schist. Where the bedrock
is in this condition near the surface, knolls or spots result in which the
soil is filled with chips of this material. Roots, air, and water pene-
trate the soil to bedrock easily.

About 70 percent of this soil is cultivated; the rest is in pasture,
lying idle, or in young forest growth. Mixed hay is the principal
crop, and small acreages are used for silage corn, field corn, potatoes,
oats, clover, vegetables for home use, and sweet corn. Ifertilizer
treatments and management practices are essentially the same as on
Charlton loam, but crop yields average somewhat lower—about the
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same as on Colrain loam. Hay yields 1 to 2 tons an acre, silage corn
8 to 12 tons, potatoes 100 to 200 bushels, corn for grain 30 to 40 bushels,
and winter squash 8 to 10 tons. This soil responds well to fertilization,
but because of shallowness over bedrock and the quantity of schist
fragments in the surface layer it is not easy to work. With simple
conservation practices erosion control is not a problem.

On idle areas and run-down pastures, common juniper, gray birch
and aspen sprouts, blueberry, hardhack, sweetfern, sumac, meadow-
sweet, broomsedge, and poverty grass predominate. The better pas-
tures contain some Kentucky bluegrass, redtop, Colonial bentgrass,
and poverty oatgrass with various shrubs and herbs.

Hollis loam, eroded' phase.—Occurs in widely scattered areas in
Durham, Dover, Madbury, Somersworth, Barrington, Rochester, and
Strafford. It issimilar to Hollis loam except in the degree of erosion,
25 to 75 percent of the surface having been lost through sheet erosion.
Schist fragments, left behind when the finer material washed away,
are more numerous on the surface and in the surface layer, The degree
of erosion may vary considerably over the same area or from one
area to another. About 85 percent is under cultivation, and the rest
is used for pasture or is lying idle. The cultivated land is used for
the same crops in about the same proportion as on Hollis loam. With
~ similar management practices and fertilizer treatments yields average
somewhat lower than on the uneroded soil. At present there is very
little active erosion, as part of it is in grass. Simple conservation
practices, as contour cultivation and proper selection of crops, are
adequate for protecting this soil from future erosion. The carrying
capacity of the pastures is somewhat lower than on Hollis loam under
similar management practices.

Hollis loam, eroded hilly phase.—The soil profile characteristics
of this soil are essentially the same as those of Hollis loam, except
for changes in the surface and upper subsoil layers caused by ac-
celerated erosion. From 25 to 75 percent of the surface soil has been
removed on most of the areas. A few bodies are included with only
slight erosion. Because of the hilly surface relief much care is re-
quired to control erosion if planted to clean-tilled crops. Such prac-
tices as strip cropping, contour cultivation, and other conservation
measures should be employed where row crops are used in the rotation.
The steeper slopes are best suited for long-term hay or pasture, Most
of the total acreage is used for hay, silage corn, or pasture. Yields of
hay and silage corn average somewhat lower than on Hollis loam,
and pastures are generally in a run-down condition.

Hollis loam, gently undulating phase.—Occupying nearly level
to gently sloping positions (0 to 5 percent), this gently undulating
phase differs from Hollis loam mainly in relief. Because of the
smoother relief surface drainage is slower, the water-holding capacity
is slightly higher, and it is not so susceptible to erosion if used for
clean-tilled crops. For these reasons this soil is more desirable for
agricultural purposes. No special practices are required for its man-
agement and conservation when used for clean-tilled crops, but proper
selection of crops and replenishment of plant nutrients lost through
cropping are desirable in maintaining the productivity level.

655707—48——6
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This phase occurs in small bodies associated with other Hollis soils.
Practically all the total acreage is under cultivation, but small areas
are idle or in pasture. The same crops are grown in about the same
proportion as on Hollis loam, and crop yields average about the
same or a little higher. The carrying capacity of the pastures may
be slightly higher under similar management, owing to better moisture
conditions.

Hollis stony loam.—Most common in Strafford, Farmington, and
Madbury, this soil is found in small to fairly large bodies throughout
the central and southern parts of the county. It'is closely associated
with Hollis loam but is much more extensive. Scattered areas cleared
of trees and part of the surface stone are largely in pasture or are
lying idle, with a few patches in hay or cultivated crops.

The relief is gently rolling to rolling (5 to 15 percent). Most of
the slopes are fairly smooth. Both surface and internal drainage
are good. Although the soil is generally shallow, limiting the water-
holding capacity to some extent, the moisture supply seems adequate
for the growth of trees and grasses in most seasons. Roots, air, and
water penetrate the soil to bedrock easily. Krosion has not been
significant, except on a few small areas in pasture or lying idle, where
25 to 75 percent of the surface has been lost.

This type is generally shallow. Bedrock outcrops are numerous
on the surface, and depth to bedrock ranges from a few inches to less
than 2 feet over 50 percent or more of the areas. The soil has devel-
oped largely from a thin mantle of till derived from schist and to a
less extent from weathered material of the underlying bedrock. The
profile characteristics are similar to those of the Charlton soils where
there is any degree of development.

Under forest conditions there is 4 layer of organic debris on the
surface 114 to 3 inches thick. The surface is a dark- or rich-brown
mellow loam, well-matted with roots, and of a very soft granular
structure in places. The upper few inches of the subsoil is reddish-
brown friable loam grading into yellowish-brown loam. These layers
are firm in place and when disturbed break into very soft irregular
fragments. At 12 to 14 inches the upper subsoil grades into an olive
or pale-yellow gritty loam, which is variable in depth to till or schist
bedrock. The till is derived largely from schist and is firm to loose
in place. Loose surface stones of schist and gneiss are scattered over
the surface and throughout the profile, as well as slabs and small
fragments of disintegrated schist.

Owing to its shallowness and stoniness this soil is Iargely in forest.
On forested areas the principal species are white pine, gray birch, red
maple, red oak, hickory, and white oak. The forest cover is largely
second or third growth and is of little value at present except for cord-
wood. Grasses most common on the better pastures are redtop, Ken-
tucky bluegrass, Colonial bentgrass, poverty oatgrass, and broomsedge,
whereas on most pastures and abandoned fields, hardhack, meadow-
sweet, common juniper, gray birch sprouts, blueberry, cinquefoil,
dewberry, sumac, poison-ivy, and sweetfern predominate. Yields of -
hay or other crops on small patches are generally low. From 214 to
4 acres are required to carry one cow for the normal grazing season
of 130 days, depending on fertilization and care.
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Hollis stony loam, gently undulating phase.—This phase is of
very small extent, though found in widely scattered areas on nearly
level to 5-percent slopes, and in this respect mainly it differs from
typical Hollis stony loam. Owing to its smoother relief, the water-
holding capacity is slightly higher, and it is more desirable for pasture
if cleared of trees. About the same proportion is in forest, the rest
is largely in pasture or lying idle. TForested areas support the same
vegetation as found on the stony loam, and the carrymg capacity of
the pastures may be slightly higher.

Hollis stony loam, hilly phase.—Differing from Hollis stony loam
mainly in relief, the hilly phase occurs largely on slopes of 15 to 25
percent. Two or three small areas are included with slopes of more
than 25 percent. For the most part the slopes are rather short but are
not pitted and broken. Surface drainage is more rapid than on the
stony loam. Areas cleared and used for cultivated crops are much
more susceptible to erosion. The scattered bodies are closely associ-
ated with the other Hollis soils. Practically the entire acreage sup-
ports a forest cover of the same species as Hollis stony loam. Owing
to stoniness, shallowness, and hilly relief, the best use for this soil is
either for forest or for grazing.

Hollis very stony loam.—Though occurring on the same relief, this
soil differs from Hollis stony loam in having a higher content of stone
and boulders on the surface and throughout the profile. The surface
stones are generally larger and, consequently, more difficult to remove.
This type is found in small to fairly large bodies closely associated
- with the other Hollis soils in Strafford, the southern part of Farming-
ton, the southwestern part of Rochester, Barrington, and Durham.
Probably more than 95 percent, of the total acreage is in forest. A
few patches are cleared for pasture or are lying idle. This soil has
little value for agricultural purposes other than grazing, and if cleared
of trees is less valuable for pasture than the stony loam because a
higher percentage of the surface is taken up by stone and boulders.

A few small areas are included with nearly level to gently sloping
relief, which would have been separated as a smooth phase if the acre-
age had been large enough.

Hollis very stony loam, hilly phase.—Similar to the hilly phase
of Hollis stony loam, except that the stones are more numerous, gen-
erally larger, and, consequently, more difficult to remove. The stone
content prohibits tillage, but the land can be used for pasture. If
cleared of trees, however, it would be less desirable than the.stony
loam because a higher percentage of the surface is taken up by stone
and boulders. This soil is not very extensive and is associated with the
typical Hollis very stony loam in Strafford and Barrington. Almost
the entire acreage is in forest.

Jaffrey loamy sand.—Associated with the Barnstead soils on hilly
and uneven relief, this soil occurs largely on short and choppy slopes
of 15 to 25 percent. A few areas are included with steep relief or on
slopes of more than 25 percent.

Owing to the open and porous nature of the surface and subsoil
layers and gravelly substratum, drainage is excessive. Crops and
grasses suffer for lack of moisture and for the same reason tree growth
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is not vigorous. The soil is highly leached of organic matter and plant
nutrients. If cleared of vegetation this soil is subject to some erosion,
and a few small areas are moderately eroded. This inextensive soil
is not important agriculturally. It occurs in widely separated bodies
in Rochester, Straftord, the northeastern part of Barrington, and the
northwestern corner of Dover.

Under forest conditions there is a very thin layer of organic debris
on the surface. The upper part of the 3- to 5-inch dark-brown or
brown loamy sand surface soil contains some partly decomposed
organic matter, resting on rusty yellowish-brown loamy sand that
grades into light-yellow gritty and gravelly loamy sand or coarse sand.
The depth to rusty-brown and grayish-yellow bedded sand and gravel
deposits varies from 14 to 20 inches. The quantity of gravel in the
surface and subsoil layers varies also. Sand and gravel deposits from
which the soil has developed is derived in part from schist high in iron
pyrites and mica, but generally about 50 percent is of granitic origin.
All layers are acid. Variations are mainly in texture and in the in-
tensity of the rusty-brown coloring. A few areas of fine sandy loam
are included in mapping. Where this type grades toward the Hinckley
soils it is lighter colored throughout..

Practically the entire acreage supports a forest cover, mainly of
white pine with a small quantity of gray birch, red maple, and white
oak. The few areas of cleared land are lying idle or in pasture.
Broomsedge, poverty oatgrass, sweetfern, and moss constitute the
dominant vegetation on these areas. The gravelly substratum is used
to some extent for road building. In general,thisland is more valuable
as a source of road-building material than for agricultural purposes.

Small included areas, occurring on slopes ot 8 to 15 percent, have a
relief that is less strongly rolling. Though the slopes are smoother,
they are generally short and choppy. Owing to the smoother relief
most of this soil was cleared at one time and tilled or pastured. At
present, however, small areas are lying idle or in pasture, and the rest
supports some form of forest cover. A few exposed areas are moder-
ately eroded. Because of low inherent fertility and droughtiness, its
principal use is for forest or grazing.

Melrose fine sandy loam.—Adapted to a wide variety of crops,
this soil is free of stone or gravel, is easily handled, and is responsive to
fertilization and care. It occupies level to gently sloping positions,
the gradient not exceeding 5 percent. It is closely associated with the
Suffield and associated soils in the towns of Durham, Madbury, Dover,
Rollinsford, Somersworth, Lee, and Rochester in small to fairly large
scattered bodies.

Natural drainage is good, but internal drainage is somewhat retarded
by the clay strata beneath the soil. The water-holding capacity is
comparatively high, and crops and grasses seldom suffer for lack of
moisture except in unusually dry seasons. This soil lends itself well
to conservation and improvement practices and is capable of being
built up to and maintained in a productive state.

The 6- to 8-inch surface soil is brown to light-brown mellow fine
sandy loam with a soft granular structure where it has been in sod for
several years. This is underlain by a yellow-brown friable fine sandy
loam with very little structure that grades into a pale-yellow fine sandy
loam at a depth of 12 to 15 inches. Below 20 to 24 inches the material
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is gray to light yellowish-gray light fine sandy loam or loamy fine sand
mottled and streaked with rust brown and yellow. This rests on olive-
gray heavy clay at a depth of 24 to 36 inches. The depth to clay
varies from 18 inches to 4 feet, but in most places it is from 2 to 3 feet.
Roots, air, and water penetrate this soil to the clay substratum easily.
The surface and subsoil layers are acid, the clay strata nearly neutral
or alkaline.

Probably 80 percent of the total acreage is cleared and is largely
under cultivation. Scattered bodies are in pasture or lying idle.
Timothy or timothy and clover hay mixed, silage corn, and potatoes
are the principal crops. Small acreages arve planted to clover, alfalfa,
oats for hay, sweet corn, vegetables, field corn, and winter squash.
Commercial fertilizers and lime are used extensively. Hay generally
receives 1 to 114 tons of lime when reseeded and clover and alfalfa
about 2 tons of lime and 300 to 500 pounds of a complete fertilizer
mixture. Silage corn receives a heavy application of manure and 200
to 400 pounds of superphosphate an acre. Potatoes are generally fer-
tilized with one-half ton of 8-16-16 an acre, vegetables and sweet corn
with 1,000 to 1,500 pounds of a 5-8-T or 4-8-8 mixture. Timothy or
mixed timothy and clover hay yield 1 to 214 tons an acre, silage corn
10 to 16 tons, clover 1 to 214 tons, alfalfa 214 to 3 tons, and winter
squash about 10 tons. Potatoes yield 200 to 350 bushels, depending
on the season and care, and field corn 40 to 60 bushels. Exceptionally
high yields of potatoes have been produced on this soil in the county.
From 2 to 314 acres, depending on fertilization, are required to carry
one cow for the normal grazing season of 130 days.

Kentucky bluegrass, redtop, Colonial bentgrass, and white clover
are common on the better pastures; whereas the run-down pastures and
idle areas contain much common juniper, broomsedge, poverty oat-
grass, hardhack, sweetfern, gray birch sprouts, cinquefoil, hairy-cap
moss, goldenrod, and wild aster. On forested areas the species are
chiefly white pine, red oak, red maple, gray birch, white ash, popple,
pin cherry, and elm.

Included in mapping are areas of very fine sandy loam texture, and
also small areas of Suffield silt loam or very fine sandy loam too small
to separate on the map of the scale used. These included areas are
more productive for the general crops than the fine sandy loam type.

Melrose fine sandy loam, sloping phase.—Similar to Melrose fine
sandy loam except in relief, this soil occurs on slopes of 5 to 8 percent.
Surface drainage is more rapid than on the typical fine sandy loam,
and the soil is susceptible to some erosion under clean tillage with
poor management. Erosion has been only slight, however, on areas
of i:his1 soil, and simple conservation practices are adequate for its
control.

This soil is closely associated with Melrose fine sandy loam but is
much less extensive. About the same proportion is cleared and is
used for the same crops. Fertilizer treatments and management prac-
tices are similar, and yields of various crops average about the same.

Included with the sloping phase are some areas that through accel-
erated erosion have lost 25 to 75 percent of the surface soil. These
occur in small widely scattered bodies of small total acreage, practi-
cally all of which is cleared and is under cultivation, in pasture, or
lying idle. Erosion has not proceeded to the point where crop yields
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are decidedly reduced, but where it is active, yields may average 15 to
20 percent less than on Melrose fine sandy loam, other factors being
equal. Contour cultivation and proper rotation of crops will stabilize
this soil and prevent further erosion, and it may easily be built up to
its former state of productivity.

Melrose loamy sand.—Closely associated with Melrose fine sandy
loam, this type occurs in small widely scattered bodies on nearly level
to gently sloping relief, the gradient not exceeding 5 percent. There
is slight wind erosion on some areas, but water erosion is insignificant
be_c]ause of the smooth relief and porous nature of the surface and sub-
soil.

Beneath the 4- to 6-inch light-brown Joamy sand or loamy fine sand
surface layer is yellow or brownish-yellow loamy sund that grades
into a pale-yellow loamy sand at a depth of 12 to 14 inches. This
changes to gray or light-gray loamy sand or fine sand at about 24
inches, which in turn rests on olive-gray clay or beds of silt and clay
at 30 to 36 inches. The depth to clay ranges from 18 inches to more
than 8 feet, but, in most places, it is 215 to 3 feet. Some aveas vary also
in texture from loamy sand to loamy fine sand. The open and porous
nature makes natural drainage good and even excessive in the sur-
face and upper subsoil. The clay substratum tends to retard the down-
ward movement of water to some extent, and the moisture supply is
higher than in the Merrimac or Adams soils. Crops and grasses suf-
ter for lack of moisture in dry seasons.

About half this soil is cleared and used for cultivated crops or
pasture or is lying idle; the rest is in forest, mainly of white pine,
gray birch, white oak, and red maple. Mixed hay, vegetables, and
potatoes are the principal crops. This soil is easy to work, warms up -
early in spring, and is vesponsive to fertilization. It is especially
adapted to early vegetables, and with heavy applications of fertilizer
and manure fair to good yields of potatoes-and other general crops
may be expected when the moisture supply is adequate. One of the
largest market-garden farms in the county is-on this soil; it produces
good yields of peas, string beans, tomatoes, carrots, spinach, beets,
squash, and sweet corn. These crops are heavily fertihized with ma-
nure and commercial fertilizer. Hay yields 14 to 114 tons an acre
and potatoes 100 to 200 bushels, depending on fertilization and season.
Pastures and idle areas generally contain more broomsedge, poverty
oatgrass, sweetfern, cinquefoil, and weeds than pastures and idle
areas on the fine sandy loam.

Melrose loamy sand, sloping phase.—Less extensive than the
loamy sand, this soil is of little agricultural importance. It is found
in widely scattered areas, occupying a small total acreage. Except in
relief it is similar in all respects to the normal loamy sand. Owing to
the relief (5 to 8 percent) the sloping phase is subject to some erosion
if planted to clean-tilled crops. Erosion, however, is not likely to be
serious if simple conservation practices are employed. On a few bodies
erosion has been moderate, but elsewhere insignificant.

This soil is largely idle or in forest, consisting mainly of white pine
and gray birch. A few areas are cultivated or in pasture. ith
similar fertilizer treatment and care crop yields average about the
same as on the loamy sand.
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Merrimac fine sandy loam.—As this soil is stone-free and works
up into a mellow friable tilth it is one of the easiest to cultivate. Its
relief is favorable for farming operations and allows the use of im-
proved farm machinery. Tillage operations are possible soon after
rains, owing to the open and friable nature of the surface and subsoil
layers.

This soil is not very extensive; it occurs principally in several fairly
large bodies in Somersworth and in scattered areas in Rochester,
Dover, Madbury, Durham, Lee, Farmington, Milton, and eastern part
of Barrington. Most of this land was under cultivation at one time,
but at present less than 50 percent is cleared and used for cultivated
crops and pasture or is lying idle. The soil is fairly uniform in all
characteristics other than in one area, a large body along the Dover-
Somersworth highway east and northeast of Willand Pond. This con-
tains less gravel and gritty material in the surface and subsoil than
typical and is less thoroughly drained; consequently, it is more de-
sirable for agriculture.

In cultivated fields the 6- to T-inch surface soil is brown mellow fine
sandy loam that breaks into very soft irregular fragments when dis-
turbed. This layer is underlain by yellowish-brown or brownish-
yellow fine sandy loam, grading into yellow or pale-yellow gritty fine
sandy loam or loamy sand at 15 to 18 inches. The lower subsoil con-
tains considerable gravel and gritty material and rests on gray or
yellowish-gray stratified coarse sand and gravel at an average depth
of 24 inches. The subsoil layers are fairly firm in place and when
disturbed break into soft irregular fragments, A small quantity of
gravel and gritty material is common 1n the surface and upper sub-
soil, but nowhere is surface gravel sufficient to interfere with culti-
vation. All layers are acid, varying from very strongly acid in the
surface to slightly less acid in the subsoil layers.

In forested areas white pine predominates, with some gray birch,
red maple, pitch pine, white and red oaks, with an undergrowth of
blueberry, sweetfern, common juniper, and blackberry. Tdle areas
or pastures generally contain much common juniper, broomsedge,
poverty oatgrass, sweetfern, cinquefoil, dewberries, goldenrod, and
gray birch sprouts, with a small quantity of redtop, Colonial bent-
grass, and Kentucky bluegrass. The carrying capacity of the pastures
is rather low, 8 to 5 acres being required to carry one cow for the nor-
mal grazing season of 130 days.

This soil is very responsive to fertilization, warms up early in spring,
and is especially adapted to early vegetables. With heavy applica-
tions of manure, fertilizer, and lime fair to good yields of general
crops are obtained. Moisture supply is generally the limiting factor
in crop production, and crops often suffer in dry seasons.

Mixed hay, silage corn, potatoes, and vegetables are the principal
crops, with small acreages planted to alfalfa, sweet corn, and small
fruits. Hay yields 1 to 114 tons an acre, silage corn 6 to 9 tons, alfalfa
1%, to 3 tons, and potatoes 100 to 200 bushels. Acre yields vary con-
siderably, depending on the fertilizer and the season, and as high as
275 bushels of potatoes may easily be produced on this soil. Owing to
the smooth relief no special practices are required for erosion control.

Merrimac fine sand_y loa.m, sloping phase.—Similar to Merrimac
fine sandy loam except in relief, and occurring in association with it in
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small widely scattered bodies, for the most part on the edge of terraces
or bordering small drainageways on slopes of 5 to 15 percent. Sloping
relief subjects this soil when improperly handled to some erosion. A
few areas have been moderately eroded, and several short gullies have
developed in exposed and unprotected places. IErosion may be easily
controlled, however, if simple conservation practices are employed.

The soil is largely in forest or lying idle. It is of little agricul-
tural importance and only a small percentage is under cultivation.
This is used mainly for hay and vegetables, the yields of which average
about the same as on the typical soil with similar fertilizer treatment
and management practices. Forest and idle areas also support the
same vegetation.

Merrimac loamy sand.—Except for texture this soil is similar in
profile characteristics to Merrimac fine sandy loam. It is coarser
textured, loose, and incoherent throughout. The texture is mainly
loamy sand, with scattered areas of loamy fine sand included. The
relief is nearly level to gently sloping, the gradient not exceeding 5
percent. Drainage is excessive because of the open and porous nature
of the surface soil, subsoil, and substratum. The soil is highly leached
of plant nutrients and organic matter, and applied nutrients in the
form of manure, fertilizer, and lime are rapidly leached out. There
is evidence of slight wind erosion in places and several blow holes
were noted.

The 4- to 6-inch surface soil is grayish-brown loose and porous loamy
sand. In forested areas the upper part contains a small quantity of
partly decomposed organic matter. Below this the material is
brownish-yellow loamy sand, grading into grayish-yellow loamy sand
or coarse loamy sand at 12 to 14 inches. This lower subsoil contains
more gravel and gritty material with depth and rests on gray and
yellowish-gray deposits of coarse sand and gravel at 20 to 24 inches.
A small quantity of gravel is generally present in the surface layer. All
layers are acid.

Occurring rather extensively in small to large bodies well distrib-
uted over the county, the most common areas are in Milton, Roches-
ter, Dover, Madbury, New Durham, Durham, and Lee. Only a few
small areas are used for cultivated crops, mainly hay and vegetables.
A small acreage is in pasture, and the rest is lying idle or in forest.
Crop yields are generally low unless heavily fertilized, and the carry-
ing capacity of the pasturesalso is low. The predominating vegeta-
tion on the pastures and idle areas is broomsedge, poverty oatgrass,
sweetfern, cinquefoil, and moss. Some forested areas support almost
a pure stand of young white pine or pitch pine. On other areas white
pine generally predominates, with some gray birch, red maple, and
white oak. :

Some areas in the northern part of the county differ from the typical
soil in having a well-defined gray layer just beneath the forest duff
in undisturbed places. This gray layer is underlain by a dark- or
rusty-brown horizon. These areas would have been included in the
Colton series had they been extensive enough. In places, indicated by
stone symbols on the map, a few stones are scattered over the surface.
These areas are not extensive and are of no agricultural significance, as
none of this land is cultivated.
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Merrimac loamy sand, sloping phase.—Occurring in small widely
scattered bedies on slopes of 5 to about 15 percent, the sloping phase
is similar in all respects, except in relief, to Merrimac loamy sand, with
which it is closely associated, but it is much less extensive. In places
this phase has lost 25 to 75 percent of the surface soil by either wind
or water erosion or both. Gravel is more common on the surface than
is typical, as most of the finer material has been removed.

Most of this land has been cleared and is now in forest or lying idle.
The vegetation is the same as on forested and idle areas of the loamy
sand. A few bodies are in mowing or in pasture. Owing to the low
inherent fertility and present degree of erosion it would seem best to
allow this land to revert to forest. On several areas, indicated on the
map by stone symbols, a few stones are scattered over the surface.

Muck.—This land type, composed of well to partly decomposed
plant remains that have accumulated in former ponds, depressions,
and other permanently wet locations, occurs in widely scattered bodies
throughout the county. The surface consists of dark-brown or nearly
black well-decomposed organic matter 24.to 30 inches thick. In places
it contains considerable mineral soil and also has a soft granular
structure. Below 24 to 30 inches the material is dark-brown or brown
less-decomposed woody material or remains of sedges and reeds. The
accumulation ranges from 3 to more than 5 feet in depth. The reac-
tion is highly acid throughout. One area in Somersworth is used
for hay, and scattered areas support a cover of coarse sedges and moss.
Most of this land, however, is in forest, mainly of red maple, alder,
willow, hemlock, spruce, white-cedar, and gray birch.

Muck, shallow phase.—Ranging in depth from 18 to 36 inches but

enerally from 24 to 36, the shallow phase is similar to Muck, except
that it is not more than 8 feet thick. The surface is usually higher in
percentage of mineral material, and the plant remains are more
thoroughly decomposed in the lower part. It rests on gray or yellow-
ish-gray loose sandy material or gritty and gravelly gray till. The
shallow phase is less extensive than the Muck and often occurs in nar-
row bands around the deep areas. It is found in small widely scat-
tered bodies, mainly in the central and northern parts of the county.
It is largely in forest cover with the same species as found on Muck.
A few areas have been cleared and now support a sedge and moss vege-
tation.

Newmarket loam.—This inextensive soil occurs in small scattered
areas in the southeastern part of the county in Durham, Madbury,
Dover, and Rollinsford. Practically all is under cultivation or in
pasture. It was originally stony, but most of the stone has been picked
off and put into walls or fences.

Surface and internal drainage are good but not excessive, and the
water-holding capacity is fairly high. Crops seldom suffer from lack
of moisture. This type is easy to handle, works up into a good tilth, and
is responsive to management and fertilization. Owing to the com-
paratively smooth slopes, it is not subject to serious erosion if simple
conservation methods are employed. On several very small areas 25
to 75 percent of the surface soil has been removed while on the rest
erosion has been negligible or slight.
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In cultivated fields the surface soil is brown to rich-brown mellow
and friable loam well-matted with small roots and underlain by brown
loam 2 to 4 inches thick, which grades into yellowish-brown friable
loam. At 12 to 14 inches this changes to an olive or pale-yellow gritty
and friable light loam that with depth becomes lighter in texture and
contains more gritty material. The subsoil layers are firm in place
but break down easily into very soft granules. The lower subsoil
rests on greenish-gray gritty till at 24 to 26 inches. The till is de-
rived largely from granodiorite rock material and is firm to loose,
with a weal platy structure in places. Scattered over the surface and
throughout the profile are disintegrated granodiorite rock fragments.
Roots, air, and water penetrate the subsoil Jayers easily.

About 75 percent of this soil is in hay, and the rest is used for silage
corn, sweet corn, potatoes, vegetables, and pasture. Fertilizer and
lime are used in about the same proportion for the different crops as on
Charlton or Paxton loams. Crop yields average about the same as
on Charlton loam: Hay 114 to 214 tons an acre, silage corn 11 to 15
tons, potatoes 200 to 300 bushels, and field corn 35 to 55 bushels. The
carrying capacity of the pastures is about the same as on Charlton
loam, or 2 to 814 acres a cow for the normal grazing season of 130 days.

Newmarket loam, gently undulating phase.—Except for one area
on the University of New Hampshire campus, all this soil is culti-
vated. It occurs in nearly level to gently sloping positions in small
scattered areas closely associated with Newmarket loam. Manage-
ment practices are the same as on the typical loam, and crop yields
average about the same or slightly higher. Owing to the smoother
relief, surface drainage is not so rapid, the water-holding capacity
is slightly higher, and the soil is not so susceptible to erosion.

Newmarket stony loam.—More extensive than Newmarket loam,
this soil occurs principally southwest, south, and north of Durham,
with small scattered areas in other parts of Durham and in Madbury
and Dover. Surface relief is gently rolling to rolling (5 to 15 per-
cent). Both surface and internal drainage are good but not excessive.
Roots, air, and water penetrate the subsoil layers easily, and the
water-holding capacity 1s fair. All layers are acid.

Under forest condifions a layer of leafmold 2 to 3 inches thick has
developed on the surface. Below this the surface is grayish-brown
to brown mellow loam 1% to 2 inches thick. The upper few inches
of the rich-brown loam subsoil grades into a yellowish-brown friable
loam. The rest of the profile is essentially the same as that of New-
market loam. Granodiorite stone and boulders are scattered over the
surface and throughout the profile. Most of this soil is only mod-
erately stony.

This type is largely in forest, chiefly of white oal, red oak, white
pine, hickory, red maple, redcedar, white ash, and gray birch.
Witch-hazel,” sweetfern, blueberry, common juniper, bracken fern,
raspberry, sumac, and wintergreen are common shrubs.

Closely associated are small nearly level to gently sloping areas
with slope gradients of less than 5 percent, practically all of them in
forest. Because of the smooth relief, surface drainage is not so rapid
as on the typical stony loam.
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Ondawa fine sandy loam.—Composed of fairly recent alluvial de-
posits, this soil occurs on first bottom positions in very small bodies
along the Lamprey, Cocheco, Salmon Falls, and Isinglass Rivers.
It is subject to occasional flooding, usually, however, In winter or
early spring, when there is no damage to growing crops. Inherent
productivity is fairly high because of depositions of material in fairly
]l'ecelr;_t times, recurrent floods, and the absence of appreciable
eaching.

The %- to 10-inch surface soil is brown mellow and friable fine
sandy loam, the topmost few inches a darker brown than the lower
part. This layer 1s underlain by a brownish-yellow or yellowish-
brown mellow fine sandy loam or very fine sandy loam, becoming
lighter in color and texture with depth. At 18 to 24 inches the
material is yellowish-gray fine sandy loam, which also becomes lighter
in color and texture with depth, with some rust-brown and yellow
streaks or mottlings below 30 to 86 inches. The sediments are largely
of granitic origin, with some schist influence in places indicated by
finely divided mica flakes. All layers are acid.

Some areas of very fine sandy loam and small spots of loamy fine
sand are included in mapping. Otherwise, areas of this soil are
fairly uniform. Natural drainage is good, but owing to favorable
texture and structure and low-lying position the moisture supply is

ood.

¢ Occurrence in small scattered areas and inaccessibility account for
the fact that only about half the total acreage is under cultivation or
in pasture; the rest is in young forest. Timothy hay is the principal
cultivated crop. A very small percentage is planted to corn and
vegetables, Hay yields 114 to 214 tons an acre, and silage corn 12
to 16 tons, depending on fertilization and care. Pastures furnish
good grazing, and from 194 to 38 acres are required to carry one cow
for the normal grazing season of 130 days. The dominant vegetation
on the forested areas consists of gray birch, red maple, red oak, popple
(aspen), and elm, with a thick undergrowth of shrubs and herbs.

Ondawa fine sandy loam, high-bottom phase.—Occupying posi-
tions above the level of normal overflow, this phase is subject to in-
undation only at times of extremely high water. Its profile character-
istics are similar to those of the fine sandy loam, except that the subsoil
is generally browner. Natural drainage is good, and owing to the
favorable texture and structure the moisture supply is good even in
dry seasons. The texture varies from fine sandy loam to very fine
sandy loam, but because of the small extent the two were combined in
mapping. Crop yields average higher on the very fine sandy loam
areas.

This soil is closely associated with the typical soil and is more ex-
tensive. It occurs principally along the Cocheco, Bellamy, and
Isinglass Rivers in Dover, Rochester, Barrington, and Madbury, with
scattered bodies along the Salmon Falls and Lamprey Rivers. The
largest areas under cultivation are in the vicinity of the county farm
in Dover. Considerable acreage is in forest, as it occurs in small bodies
and in locations unfavorable with reference to roads and other im-
provements,
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This phase is inherently one of the more productive soils in the
county for general crops because the fairly recent depositions, absence
of severe leaching, and occasional flooding help to maintain fertility.
Mixed hay, oats, clover, silage corn, potatoes, and vegetables are
the principal crops. Manure, fertilizer, and lime are used extensively
on the areas under cultivation. Timothy or timothy and clover mixed
yields 114 to 214 tons an acre, clover 1 to 214 tons, silage corn 12
to 18 tons, oats for hay 2 to 3 tons, and potatoes 200 to 350 bushels.
Yields of more than 400 bushels of potatoes an acre have been reported.
Good yields of peas, beans, tomatoes, squash, cucumbers, beets, carrots,
onions, and other vegetables are obtained.

Scattered pastured aveas furnish excellent grazing. The grasses
and legumes are mainly Kentucky bluegrass, redtop, Colonial bent-
grass, with some poverty oatgrass and white clover. Forested areas
support the same species as found on the typical fine sandy loam.

Paxton loam.—Though not very extensive, this type is one of the
most important agricultural soils in the county and practically all of
it is under cultivation or in open pasture. A few small areas ave lying
idle, and small scattered areas have been allowed to go back to forest.
Occurrence is usually on smoothly rounded drumlinlike hills. The
relief is gently sloping to sloping, with gradients of 5 to 15 percent.
Surface drainage is good, but internal drainage is rather slow, Crops
seldom suffer from lack of moisture.

In cultivated fields the 6- to 8-inch surface soil is brown to grayish-
brown mellow loam. In fields that have been in sod for a number of
years the surface soil is well matted with small roots and has a soft
granular structure. The upper subsoil is yellowish-brown friable
foam, containing a small quantity of gritty material and small rock
fragments. At 10 to 12 inches the upper subsoil grades into an olive-
yellow gritty and friable loam, containing more gritty material with
depth and at 18 to 22 inches resting on a greenish-gray or greenish-
yellow compact platy till. The subsoil layers are firm in place and
when taken out with care exhibit a very soft granular structure. The
glacial till is derived mainly from schist, with a slight admixture of
other rock materials, and is of a gritty loam texture. It is compactin
place and breaks into irregular platy fragments when removed from
a cut. Practically all the large stone and boulders have been picked
off the surface, but slabs of schist and fragments of granitic boulders
are common throughout the profile. Small chips of schist or other rock
are common also on the surface and in the subsoil layers.

The compact till restricts the downward movement of water and i3
locally called a hardpan or clay. It is not a true hardpan, however,
and only serves to slow up the downward movement of water and to
hold a good supply for growing crops. Roots will penetrate this layer
but not so readily as the layers above. In early spring or wet seasons
there is some lateral movement of water along the hard layer and it
may seep out along the lower slopes. Roots, water, and air penetrate
the surface and the subsoil layers readily. Alllayers are acid, varying
from very strongly to medium acid.

This soil is fairly uniform in texture, structure, and depth. The
soil is fairly easy to handle, works up into a good tilth, is responsive to
fertilization and management, and 1s capable of being built up to and
maintained in a productive state. Because of the favorable texture
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and structure of the surface and subsoil layers and the compact sub-
stratum, the water-absorbing and water-holding capacity is compar-
atively high. The surface relief is favorable for all farming opera-
tions, and most of the fields are large enough to permit the use of
tractors and other modern machinery. Erosion conditions on this
soil are none to slight, and the character of the soil and the surface
relief are such that with simple erosion control methods, as contour
cultivation and proper rotation of crops, erosion may be properly
controlled under the present system of agriculture.

This soil is associated with Charlton, Hollis, and Brookfield soils,
which also are developed from glacial till derived mainly from schist.
Its most common occurrence is in Strafford, Rochester, New Durham,
Milton, and Barrington. Scattered areas are found in Farmington,
Madbury, Durham, and Lee. The principal crops are mixed hay,
silage corn, and potatoes. Small acreages are used for clover alone,
oats, alfalfa, field corn, vegetables for home use, small fruits, and or-
chard fruits—chiefly apples. The few idle areas are, for the most part,
associated with less desirable soils and in sections of the county more
remote from the population centers.

Hay yields 114 to 3 tons an acre, depending on fertilization, seasons,
and length of rotation. Lime is usually applied at the rate of 1 to
114 tons when hay fields are reseeded. Some farmers also use 300
to 400 pounds of a complete fertilizer mixture. A few farmers top-
dress their hay fields with 300 to 500 pounds of 7-6-6 or 7-7—7 mix-
ture and in the last few years lime and superphosphate have been used
to some extent for top-dressing hay fields. Clover is treated about
the same as mixed hay, and yields are approximately the same. Al-
falfa receives 114 to 2 tons of lime and 300 to 500 pounds of a complete
fertilizer when seeded, and yields vary from 214 to 3 tons an acre.
Silage corn receives a heavy application of manure and 200 to 400
pounds of 20-percent superphosphate or 300 to 500 pounds of 4-12—4
mixture. Yields of silage corn range from 12 to 16 tons and field
corn from 40 to 60 bushels an acre. Commercial potato growers use
about one-half ton of 8-16-16 or 1 ton of 4-8-8 mixture an acre, and
potato yields range from 200 to about 350 bushels. Vegetables are
usually fertilized*with 1,000 to 1,500 pounds of a 5-8-7 or 4-8-8
mixture.

Several small commercial orchards are located on this soil. Apple
trees generally receive 5 to 8 pounds of nitrogen a tree and yield 100
to 250 bushels an acre. Small scattered areas are in pasture, and
with care and fertilization can be maintained in excellent condition.
Depending on management and care, 2 to 314 acres will support one
cow during the grazing season of about 130 days. Kentucky blue-
grass, redtop, white clover, Colonial bentgrass, poverty oatgrass, and
broomsedge are common pasture grasses and legumes. On run-down
areas gray birch sprouts, hardhack, broomsedge, hawkweed, common
juniper, and other pests crowd out the desirable grasses. Small areas
in forest now support a second growth of white pine, black and red
oaks, red maple, gray birch, black birch, and hemlock.

Paxton loam, eroded phase.—FExcept that accelerated erosion has
been more active and 25 to 75 percent of the surface soil removed, the
eroded phase is similar in all respects to Paxton loam. The surface
is usually lighter in color, owing to a lower percentage of organic mat-
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ter, and small rock fragments are more common on the surface than
in the typical soil. Also part of the yellowish-brown upper subsoil
layer has been incorporated with the plow layer in places, and the
average depth of the soil isless. In some cases erosion conditions may
vary considerably over a small area, and because of the small scale
used in the map, only the average conditions are represented.

The eroded phase is closely associated with the type and the total
acreage of the two soils is about the same and approximately the same
proportion is under cultivation and to the same crops. Erosion has not
reached the stage where crop yields are greatly reduced. On areas
that have lost slightly more than 25 percent of the surface soil, yields
may be slightly lower than on the type, while on areas where 50 to 75
pelrccnk’)c of the surface soil has been lost, the yields may be reduced con-
siderably.

Pastures on the eroded phase are, in general, not so good as those
on the normal type. Erosion is caused largely by improper culturai
practices, intensive cultivation, and overgrazing. It is now partly or
completely stabilized on a large part of the soil, and with proper ro-
tations, contour cultivation, strip cropping, and spring plowing it may
be easily controlled on the rest. Like Paxton loam, the eroded phase
can be built up and maintained in a fairly productive state with proper
management and conservation practices.

Paxton loam, eroded hill phase.—Similar in all respects except
relief to the eroded phase, the eroded hill phase occurs chiefly on uni-
formly sloping gradients of 15 to 25 percent, from which 25 to 75 per-
cent of the surface has been removed by erosion. Owing to the re-
lief and compact substratum, this soil is very susceptible to erosion if
planted to clean-cultivated crops. To protect this land from serious
erosion, such practices as strip cropping, contour cultivation, and
other conservation practices should be employed where row crops are
used in the rotation. Erosion is not likely to be serious wheve the
land is in sod most of the time, unless it is overgrazed.

The eroded hill phase is of small extent and is found in small scat-
tered areas. Practically all is cultivated or in pasture. Most of the
cultivated land is in hay and only a very small percentage is used for
row crops, as corn and potatoes. Under similar management prac-
tices crop yields are about the same as on the eroded phase or slightly
lower,

Small scattered areas occur in which there is severe erosion, and
about 75 percent of the surface soil has been lost as sheet erosion. Cul-
tivated land, unless heavily fertilized, yields about 50 percent less
than Paxton loam. Pastures are in a run-down condition, the cover
consisting chiefly of broomsedge, poverty oatgrass, common juniper,
and gray birch sprouts. It should be used for long-term hay or
pasture.

Paxton loam, gently sloping phase.—Having a soil profile similar
to that of Paxton loam, this gently sloping phase differs from it in
occupying nearly level to gently sloping positions, the gradient rang-
ing from 0 to 5 percent. Owing to the smooth relief surface drainage
is not so rapid, the water-holding capacity is slightly higher, and the
soil is less susceptible to erosion.

This phase is closely associated with the other Paxton types and
phases in small scattered areas. A small part is lying idle, and prac-
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tically all the rest is under cultivation. Mixed hay, clover, silage corn,
and potatoes are the principal crops. Because of the more favorable
surface relief, this soil is slightly superior to Paxton loam for general
crops and pasture. Fertilizer treatment and management practices
are essentially the same on the two soils. Crop yields probably aver-
age slightly higher on this phase, but with similar care and fertiliza-
tion there is very little difference in yields.

This land requires no special practices for management and con-
servation when cropped, but rotation of crops and replenishment of
plant nutrients lost through grazing or cropping are desirable for
maintaining its productivity level.

Paxton loam, hill phase.—The slopes of this phase are generally
of a uniform 15 to 25 percent gradient. Surface runoff is rapid, and
the soil is very susceptible to erosion if planted to clean-tilled crops.
The profile characteristics are essentially the same as of Paxton loam.
Owing to the steeper relief, however, the surface soil will probably not
average quite so deep. This inextensive soil is mapped only on three
areas, one each in Lee, Farmington, and Rochester. About 60 percent
of it is in forest or pastured forest; the rest is under cultivation. The
cultivated land is practically all in hay, and yields are slightly lower
than on the typical soil or about the same and forested areas support
the same forest cover,

Paxton loam, severely eroded phase.—Of very small extent, this
severely eroded phase is found in a few small scattered areas associated
with the other Paxton soils in Strafford, Farmington, and Rochester.
The total acreage is under cultivation, in pasture, or lying idle. The
surface relief is the same as for Paxton loam and its eroded phase,
and differs only in the degree of erosion. Seventy-five percent or more
of the surface layer and in places part of the subsoil have been lost
largely by poor management. Erosion conditions and depth of the
soil vary. The present plow layer is relatively low in organic matter
and small rock fragments originally in the subsoil are now common
on the surface and in the surface layer.

Most of the cultivated land is used for hay, silage, corn, and pota-
toes, and unless heavily fertilized the yields are 40 to 50 percent lower
than on Paxton loam. Areas in pasture and idle land are usually in
a run-down condition.

Because most or all of the friable surface has been lost, runoff is
fairly rapid, owing to low absorptive capacity. More care must be
exercised to control erosion than on Paxton loam or the eroded phase.
To stabilize this soil and improve its fertility, manure, fertilizer, lime,
and long rotations seem advisable and necessary.

Paxton stony loam.—This soil represents areas where only a part
or none of the stone has been removed. At one time most of this
land was cleared of trees and cultivated or in pasture, but now it is
largely in forest. The areas are in general only moderately stony.

This stony loam is closely associated with Paxton loam and is
mapped in scattered areas in Strafford, Farmington, Rochester, Bar-
rington, and Madbury. The surface relief is gently sloping to sloping,
with a gradient of 5 to 15 percent. Surface drainage is good, but
internal drainage is rather slow because of the compact substratum at
18 to 20 inches.
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In undisturbed forested areas a layer 1 to 2 inches thick of partly
decomposed leaves, branches, and roots has deyeloped on the surface,
and in places there is a very thin ash-gray layer just beneath the
forest litter. The 2-inch surface soil is grayish-brown to brown mel-
low and friable loam, usually well-matted with small roots, and the
upper part contains more organic.matter than the lower. The surface
layer is underlain by a yellowish-brown friable loam to a depth of 8 to
9 inches. In places the upper 2 to 3 inches of this layer is brown
to rusty brown and is firm in place but breaks into very soft granules
when disturbed. It contains a few rock fragments and a small quan-
tity of gritty material and grades into an olive or greenish-yellow
gritty and friable loam of about the same structure. This lower sub-
soil Iayer becomes more gritty with depth and at 18 to 20 inches rests
on a greenish-gray compact gritty till of loam texture. Medium-
sized stones are common over the surface and throughout the profile.
Because of the favorable texture and structure and high water-holding
capacity, it is one of the best forest soils of the uplands and where
cleared of trees is desirable for pasture.

About 75 percent of the acreage is in forest or pastured forest; the
rest in pasture or brushy pasture. The forest vegetation consists chiefly
of white pine, hemlock, red and black oaks, red maple, black and gra
birches, with an undergrowth of common juniper, hazel, witch-hazel,
mountain-holly, bracken fern, and wintergreen, Some old pasture
areas have been almost comp’letely taken over by common juniper,
gray birch and aspen sprouts, sumac, and hardhack. With care and
fertilization the carrying capacity of the pastures on the stony areas
would be nearly as high as on Paxton loam.

Paxton stony loam, gently sloping phase.—Areas of the gently
sloping phase are essentially the same as Paxton stony loam, except
in relief. They are small and scattered, usually on the top of ridges.
A large percentage is in forest; the rest is in pasture or lying idle.
Forested areas support the same vegetation as on the typical stony
loam. Because of the gently sloping relief, this soil is potentially the
best agricultural soil of the stony types and phases; however, it is
not likely that any of it will be cleared for agricultural purposes in
the near future. Surface drainage is not so rapid and the water-
holding capacity is slightly higher than on the typical stony loam.

Paxton stony loam, hill phase.—This phase is mapped on slopes
of 15 to 25 percent, and, in this respect only does it differ from Paxton
stony loam. The total acreage is slightly larger than that of the
typical stony loam and several fairly large bodies occur in Rochester
and Strafford. Most of this land is in forest; the rest in pasture, the
best use to which it is adapted under present conditions.

Paxton stony loam, steep phase.—The total acreage of this steep
phase occurs in small scattered areas, a small percentage in open
pasture, the rest in forest. It differs from the other stony types and
phases mainly in relief. Owing to the steep relief, the soil profile is not
so deep as on the smooth areas. The slopes are for the most part short
and steep, the gradient ranging from 25 to 35 percent. Steep slopes
and susceptibility to erosion if cleared of vegetation, make this soil
best adapted to forest and grazing.
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Peat.—Composed of partly decayed fibrous plant remains, peat oc-
curs in former ponds or lakes, low depressions, and other permanently
wet situations.” The surface soil is dark-brown or brown moderately
decomposed fibrous peat, 1 to 2 feet thick. Below this are brown or
yellowish-brown coarse and fibrous plant remains, only slightly
decomposed and largely from sedges and reeds, with some woody
material. The peat is light in weight and spongelike in places, with
water on or very near the surface except in dry seasons. It is strongly
acid throughout. The deposits range in depth from 3 to 10 feet or
morve and occur in small to fairly large bodies throughout the county
but are most common in the central part. The land is largely in
spruce, tamarack, swamp white-cedar, alder, willow, and red maple
forest, with undergrowths of heath, sedges, and other water-loving
plants. There are a few open heath bogs and small scattered areas
once in mowing but now supporting a cover of sedges, sphagnum moss,
heath, and gray birch sprouts. Attempts have been made to use the
peat in several bogs for commercial purposes but with little success.

Pedt, shallow phase.—Although similar to the typical peat, the
shallow phase differs in depth, which ranges from 18 to 36
inches but averages 24 to 36 inches. It is composed of brown
to dark-brown coarse fibrous plant remains, resting on gray or yel-
lowish-gray loose sandy material or gravelly and gritty glacial till.
The shallow phase is not so extensive as the typical peat. It occurs in
small scattered areas mainly in the central and northern parts of the
county. Scattered areas have been cleared and now support a cover
of sedges, heath, sphagnum moss, and other water-loving plants. The
rest is in forest consisting of the same species as found on typical
peat.

Peru loam.—Located in the northern part of the county on imper-
fectly drained areas, this soil is associated with the Hermon and
Canaan soils. Bodies of this soil are nearly level or gently sloping
(0 to 5 percent on most areas), and some areas receive considerable
water from higher positions. This type occurs in small widely scat-
tered areas in I'armington, Milton, and New Durham.

The 6- to 8-inch dark-brown or dark grayish-brown loam surface
soil, containing considerable organic matter in the upper few inches,
is underlain by a yellowish-brown loam with some rust-brown and
gray mottlings. At 12 to 14 inches the upper subsoil grades into a
mottled yellow, rust-brown, and gray gritty loam. At 20 to 22 inches
this rests on a yellowish-gray or greenish-gray compact till, highly
mottled with rust brown, yellow, and gray and waterlogged most of
the time. Because of the high water table and compactness, roots
seldom penetrate this layer. Rock fragments of granite and gneiss
are nu_nlaerous on the surface and throughout the profile. All layers
are acid.

This soil is naturally adapted to grasses, but because of imperfect
drainage, its use for other cropsis limited. Itisused largely for hay or
pasture, but some aveas are lying idle and a few are used for silage
or field corn. Yields of hay and silage corn are similar to those on
Sutton loam, and pastures have about the same carrying capacity. Pas-
tures of Kentucky bluegrass, bentgrasses, redtop, and Canada blue-
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grass usually furnish good grazing. Gray birch, hardhack, meadow-
sweet, highbush blueberry, bracken fern, hairy-cap moss, and alder
are common on the idle areas and neglected pastures.

Peru stony loam.—Ezxcept for its generally stony appearance, this
soil is similar to Peru loam.  The stones are largely granite and gneiss
and occur in moderate quantities over the surface and embedded in the
soil. Itis found in Farmington, Middleton, New Durham, and Milton
associated with the loam type. The areas are largely in forest, mainly
of red maple, gray, yellow, and paper birches, hemlock, spruce, white
ash, beech, sugar maple, aspen, white pine, and alder, with a thick
undergrowth of blueberry, dogwood, bracken fern, groundpine, and
wintergreen. Small scattered areas have been cleared of trees and are
in pasture, lying idle, or in mowing. Pastures usually furnish good
grazing, and because of stoniness the carrying capacity may be
slightly lower than on Peru loam. Pastures and idle areas support the
same vegetation as similar areas on the loam type.

Peru very stony loam.—This soil is similar to the stony loam, ex-
cept that the content of stone and boulders is higher on the surface and
throughout the soil. It is closely associated with the other Peru soils
in the northern part of the county and occurs in small to fairly large
scattered bodies. Owing to stoniness and imperfect drainage, its use
for agricultural purposes is largely prohibited. It is a good pasture
soil but less valuable than the stony loam type because a higher per-
centage of the surface is taken up by stones and boulders. A few
small areas are cleared of trees and used for pasture or are lying idle;
the rest is in forest.

Podunk fine sandy loam.—This soil occupies imperfectly drained
positions on the first bottoms. It is young, unleached, and subject to
fresh deposition from occasional flooding. It is highly acid
throughout.

The 8- and 10-inch dark- or grayish-brown mellow fine sandy loam
surface layer is underlain by a yellow-brown fine sandy loam mottled
with rusty brown and gray. The lower subgoil is dominantly gray
mottled with brown, rust brown, and yellow and is usually saturated
with water below a depth of 24 inches. As mapped, some variations
in texture, color, and drainage are included. Surface drainage is fair,
and imperfect subsurface drainage limits its use for certain crops.

This fine sandy loam occurs in very small to fair-sized bodies along
the main drainageways, principally the Salmon Falls, Cocheco, and
Lamprey Rivers. About half the area mapped is under cultivation,
in pasture, or lying idle; the other half is in forest. Timothy or
timothy and redtop mixed is the gx'incipal crop. Small acreages are
planted to silage or field corn. Grass mixtures soon run out if the
soil is not limed and manure or fertilizer applied. Hay yields 115 to
3 tons an acre and silage corn 12 to 14 tons, depending on fertilization
and management practices. Pastures furnish fair to good grazing
with redtop, bentgrasses, Kentucky bluegrass, and white clover pre-
dominating. From 114 to 3 acres are required for a cow for 130 days.
Elm, red maple, willow, and alder are the predominating species in
forested areas.
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Small areas of well-drained loamy fine sand usually bordering the
drainageways and poorly drained spots too small to be mapped sepa-
rately are included.

Rockingham loam.—Small scattered areas, in Durham, Madbury,
Dover, and Rollinsford, are comparatively free of loose surface stone,
but bedrock outcrops are common and, interfere considerably with
cultivation. The relief is gently rolling, except on several small bodies
with nearly level to gently sloping relief and on several small bodies
with hilly relief. On most of this soil the range in slope is § to 15
percent. Natural drainage is good. Although shallowness over bed-
rock limits the water-holding capacity, the moisture supply seems
adequate for grasses and cultivated crops in most seasons.

This type is closely associated with Newmarket loam and differs
from it In being generally shallow over bedrock. Where a normal
profile has developed, the characteristics of the two are similar. The
4- to 6-inch surface soil is brown or rich-brown mellow loam; and
where it has been in sod for several years, a soft granular structure
has developed. The upper subsoil is rich yellow-brown mellow loam,
2 to 4 inches thick, grading into a yellowish-brown loam. This changes
to an olive or pale-yellow gritty and friable light loam at 12 to 14
inches. The subsoil layers are fairly firm in place but when disturbed
break down into soft irregular fragments or granules. Depth to till
or bedrock is very variable. The greenish-gray friable and gritty till
is derived largely from granodiorite rock, soft fragments of which are
common througKout the profile and in the till. All layers are acid,
varying from very strongly acid in the surface to slightly less acid in
the subsoil layers. Roots, air, and water penetrate this soil easily.

Probably 75 percent of the total acreage is under cultivation; the
rest is in pasture or lying idle. Hay and silage corn are the principal
crops. Small acreages are planted to potatoes, sweet corn, vegetables
for home use, and winter squash. The soil is responsive to manage-
ment, and surface outcrops are the greatest hindrance in cultural
operations. Fertilizer and lime are used on the cultivated soil, and
many pastures are top-dressed. Yields average about the same as on
Hollis loam or Colrain loam under similar fertilizer treatment and
management. Hay yields 1 to 2 tons an acre, silage corn 7 to 9 tons,
potatoes 100 to 200 bushels, and winter squash 8 to 10 tons.

On the idle areas and some of the pastures the vegetation is chiefly
common juniper, broomsedge, dewberries, sweetfern, poverty grass,
hardhack, and blueberries. The grasses in the better pastures are
chiefly redtop, Kentucky bluegrass, Colonial bentgrass, poverty oat-
grass, and broomsedge.

A few areas are moderately eroded, but on the rest erosion has not
been significant. As most of this soil is in hay, erosion control is not
a problem, and on that used for clean-tilled crops, simple control
practices are adequate.

Rockingham stony loam.—Closely associated with the Rocking-
ham loam in Durham, Dover, Madbury, and Rellinsford, this soil is
found in small to fairly large scattered bodies. It is generally shal-
low over granodiorite bedrock, and surface outcrops are common.
Loose stones are scattered over the surface, and soft granodiorite
fragments are numerous throughout the soil and in the till. The
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soil is developed largely from till derived from granod:orite rock and
to a less degree from residual material of the underlying rock. The
dominant relief is gently rolling to rolling (5 to 15 percent), but
several nearly level bodies are included. Both surface and internal
drainage are good. Although the shallowness of the soil limits the
water-holding capacity to some extent, the moisture supply seems ade-
quate for tree growth. Roots, air, and water penetrate easily to
bedrock.

Except under undisturbed forest conditions the profile character-
istics are essentially the same as in Rockingham loam. Under forest
conditions a layer of leaf litter 1 to 8 inches thick has developed on
the surface, and the surface soil is dark-brown mellow loam 1 to 2
inches thick. The rest of the profile, where deep enough for profile
development, is similar to Rockingham loam. Depth to bedrock or
till varies from a few inches to less than 2 feet in most places.

Probably 75 percent of the total acreage is in forest cover; the rest
is idle or in pasture. The forest species are chiefly white pine, white
oak, gray birch, red maple, hickory, redcedar, and white ash. Such
shrubs and herbs as blueberry, raspberry, witch-hazel, hazel, com-
mon juniper, sweetfern, bracken fern, groundpine, and wintergreen
are common. Idle areas and pastures support the same vegetation as
found on similar areas of Rockingham loam. Owing to the surface
stone, this soil is slightly less valuable than the nonstony loam for
pasture.

Rockingham stony loam, hilly phase.—Differing from Rocking-
ham stony loam mainly in velief, the hilly phase occurs on 15- to 25-
percent slopes, which are for the most part rather short and choppy.
This soil is not very extensive and occurs in small scattered bodies
associated with the other Rockingham soils. Most of it is in forest
and supports the same forest cover as the stony loam. Surface
drainage is more rapid than on the type, and this soil if cleared of
trees would be more susceptible to erosion. Owing to hilly relief,
stoniness, and shallowness, 1t is best adapted to forest or grazing.

Rockingham very stony loam.,—This soil is similar to Rockingham
stony loam except that the stones are more numerous, generally
larger, and consequently more difficult to remove. It is found in
scattered bodies associated with the other Rockingham soils in Dur-
ham. Practically the entire acreage is in forest, the purpose for
which it is best adapted unless used for grazing. The stone content
largely prohibits use for cultivated crops. A larger percentage of
the surface is taken up by stone than on the stony loam, and for this
reason it is less desirable for grazing purposes if cleared of trees.
The forest vegetation consists of the same species as on the stony
loam.

Included with this type are areas widely scattered in Durham
having a hilly relief. Use of this acreage for crops is largely pro-
hibited, owing to the hilly relief and stoniness, but it has some value
for grazing. Practically all of it is in forest.

Rock outcrop.—A miscellaneous land type consisting of outcrops
of bare rock large enough to separate on the map. The outcrops occur
only in the vicinity of Mack Mountain, in Strafford.
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Rolling stony land (Brimfield soil material).—Areas of this land
type are similar to rough stony land in degree of stoniness, but they
occupy smoother slopes. The relief is rolling, the gradient ranging
from 8 to 15 percent. A higher percentage of the surface is taken
up by stone and boulders than on the very stony areas of Brookfield or
Brimfield soils. Also these areas are characterized by very large
stones and boulders, some of which extend 4 to 6 feet above the surface.
Stoniness prohibits its use for cultivated crops, but it can be used for
pasture. Scattered bodies associated with the Brookfield and Brim-
field soils occur in Milton, Farmington, Strafford, and Barrington.
Except for a few small arveas used for pasture the entire acreage 1s in
forest.

Rolling stony land (Hollis soil material).—Except that more
than 50 percent of the surface is taken up by stone, boulders, and
surface outcrops, this land is similar to Hollis very stony loam. Some
of the large boulders stand 4 to 5 feet high and cover many square
feet. The rolling relief (gradient 8 to 15 percent) accounts for the
designation rolling stony land. It is similar to rough stony land in
degree of stoniness but 1s more valuable for pasture, because of the
smoother slopes. In between the surface outcrops and stone the soil
material is similar to that of Hollis stony loam. It occurs in scattered
areas in Durham, Lee, Strafford, and Barrington. The entire acreage
is in forest, chiefly of white pine, gray birch, red maple, red and white
oaks, hickory, and white ash.

Rolling stony land (Rockingham soil material).—This land type
oceurs on rolling relief (8 to 15 percent) and consists of very stony
and shallow areas associated with the Rockingham soils. Large
granodiorite boulders 6 feet or more high, along with smaller stones
and boulders and many ledgy outcrops, are characteristic of this land.
The soil material between the ledges and surface stones is similar to
Rockingham stony loam. The areas are confined to the eastern half
of Durham. Scattered cleared areas have some value for grazing and
ave so used, but most of the land is in forest, the purpose for which
it is best suited. Tree growth consists mainly of white pine, white
oak, hickory, beech, red maple, and gray birch.

Rough stony land (Brimfield soil material).—Areas of this land
type occur in fairly large bodies in Milton, Farmington, Strafford.
and Barrington, occupying hilly or steep very stony areas, associated
with the Brookfield and Brimfield soils. The soil material is similar
to Brookfield or Brimfield stony loam, depending on whether it is deep
or shallow over bedrock. A large part is shallow. It has some value
for grazing, but stoniness and unfavorable relief limit its use largely to
forest. A small area on Blue Job Mountain is used as a blueberry
farm, while the rest is largely in forest of white pine, hemlock, black
and red oaks, beech, red and hard maples, gray and paper birches, and
redcedar. Very shallow aveas support a sparse forest cover.

Rough stony land (Canaan soil material).—This land type in-
cludes stony and shallow granitic areas with steep and rough relief.
Loose granitic stone and boulders are scattered over the surface with
many ledgy outcrops. The areas are largely associated with the
Canaan and Hermon soils, and the soil material is similar to Canaan
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stony fine sandy loam. Occurrence is largely in the northern part of
the county, and a few scattered areas are in Barrington. Stoniness,
shallowness, and steep relief largely limit the use of this land to
forest. The tree growth is chiefly hemlock, beech, red and hard
maples, white pine, paper and yellow birches, and spruce.

Rough stony land (Colrain soil material).—Essentially a very
stony and shallow Colrain soil this land type is characterized {)y many
flaggy pieces of schist, large stone and boulders, and many ledgy out-
crops. The relief is predominantly hilly with a few rolling areas in-
cluded. Where there is any degree of development the soil material
is similar to Colrain stony loam.

Avreas of this land occur in Lee and the southeastern corner of
Durham. It has little value except for forestry, and practically the
entire acreage is in forest. The tree growth is dominantly white pine,
white oak, red maple, hickory, beech, gray birch, and pitch pine.

Rough stony land (Gloucester soil material).—Associated with
the Gloucester soils, this land type occupies the very stony, hilly, and
rough areas. Stoniness and hilly relief make it unsuitable for culti-
vation and of little value for grazing. Its principal use is for forestry.
Widely scattered bodies occur in Barrington and Milton, though this
land type i$ not very extensive. The soil material is similar to that of
Gloucester stony fine sandy loam., The entire acreage is in forest,
mainly of white pine, gray birch, white and red oaks, hickory, pitch
pine, hemlock, red maple, and beech.

Rough stony land (Hermon soil material).—This land type oc-
curs on the very stony, hilly, and steep areas associated with the
Hermon soils in the northern part of the county. The soil material
is similar to Hermon stony fine sandy loam where there is any degree
of development. The areas are most extensive and most common in
New Durham, and small scattered bodies occur in Middleton and Mil-
ton. Stoniness and relief limit its use largely to forest. Tree
growth consists mainly of white pine, hemlock, birch, red and hard
maples, paper and yellow birches, spruce, and red oak.

Rough stony land (Hollis soil material).—This land type occupies
the steep and very stony areas associated with the Hollis soils. The
soil material is similar to Hollis stony loam, where there is any degree
of development. Small to fairly large bodies are found in Durham,
Barrington, Strafford, and Farmington. It has some value for graz-
ing, but the stoniness and steep slope limit its use largely to forest.
Practically the entirve acreage is forested with the same species as
found on the Rolling stony land (Hollis soil material).

Rough stony land (Rockingham soil material).—Associated with
the Rockingham soils, this land type occupies the very stony, shallow,
hilly, and steep areas. The soil material is similar to Rockingham
stony loam where deep enough for any soil to develop. The small
total acreage occurs in small scattered areas in the eastern half of
Durham. Stoniness and steep slopes limit its use largely to forest,
for which purpose it is used. Tree growth consists of the same species
as found on Rolling stony land (Rockingham soil material).

Rumney fine sandy loam.—QOccupying bottom land subject to over-
flow, this soil consists of deposited material of granite, gneiss, and
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schist origin on poorly drained positions associated with the Ondawa
and Podunk soils. The surface soil is lighter in color than the
Alluvial soils, undifferentiated.

The 8- to 10-inch dark-brown or dark grayish-brown mellow fine
sandy loam surface soil is underlain by a pale yellowish-brown fine
sandy loam mottled with rust brown and light gray. Below 18 to
20 inches the material is gray to yellowish-gray loamy sand or coarse
sand mottled with rust brown. The reaction is very acid throughout.
Very few roots go below 2 feet, owing to the high water table. Some
variations in texture and in drainage are included in mapping.

This fine sandy loam is not very extensive and is not important
agriculturally. It is found in widely separated bodies along the
major drainageways. About 75 percent of the total acreage is in
forest, mainly of red maple, gray birch, alder, and willow. ‘The rest
is lying idle, 1n pasture, or in mowing. Sedges, rushes, hardhack, and
%oldenrod are common, with some Kentucky zbluegra,ss, redtop, and

entgrasses in pastures and idle areas. Pastures furnish good graz-
ing even in extremely dry seasons where weeds and brush are not
allowed to crowd out the desirable grasses.

Saco silt loam.—Associated with and receiving wash from the Suf-
field, Buxton, and Biddeford soils, this type occupies low positions on
the first bottoms. Both surface and subsurface drainage are poor.

The 10- to 12-inch dark grayish-brown to nearly black friable silt
loam surface soil is high in organic matter and is underlain by a bluish-
Eray heavy silt loam or silty clay loam mottled and streaked with rust

rown and yellow. This material breaks into irregular clods that are
easily broken down into a friable mass when moderately dry but is
plastic and sticky when wet. Below 18 to 20 inches the material is
bluish-gray heavy silty clay or clay mottled and streaked with rust
brown, sticky and plastic when wet and hard when dry.

The small total acreage occurs for the most part in small strips along
the drainageways in the southeastern part of the county. Small areas
are cleared and in mowing, in pasture or lying idle; the others are in
forest, mainly of willow, alder, red maple, gray birch, and elm. Pas-
tures and idle areas contain much sedge, hardhack, gray birch sprouts,
goldenrod, and alder, with some Kentucky bluegrass, Canada blue-
grass, redtop, and white clover. Pastures furnish good grazing even
in extremely dry seasons if brush and weeds are not too thick. Hay
yields 2 to 3 tons an acre depending on management practices and the
season.. The best use for this land is pasture.

Scarboro fine sandy loam.—Occupying poorly drained positions
associated with the Merrimac, Barnstead, and Adams soils, this soil has
flat or very gently sloping relief. Water stands on the surface in wet
seasons, and the subsoil is waterlogged most of the time.

In forested areas there is an organic mat 4 to 6 inches thick on the
surface. The 4- to 8-inch surface layer is.dark grayish-brown or
nearly black fine sandy loam well-matted with small roots and is under-
lain to a depth of 2 to 214 feet by a yellowish-gray fine sandy loam or
loamy fine sand mottled and streaked with rust brown, yellow, and
light gray. Below this the material is light-gray or yellowish-gray
incoherent saturated loamy sand. In places clay is encountered at a
depth of 3 feet or more. Owing to the high water table, roots do not
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penetrate this soil very deeply. All layers are acid, varying from
?xtremely acid in the surface to slightly less acid in the subsurface
ayers.

Small to fairly large bodies occur throughout the southern and cen-
tral parts of the county, but most commonly in the southeastern part.
The type is largely in forest, mainly of ved maple, yellow, black, and
gray birches, white pine, and water-loving shrubs and herbs. A few
scattered bodies are cleared and used for pasture or are lying idle.
Pastures furnish good grazing in summer. The most common grasses
and legumes are ?Kentucky b%uegrass, Colonial bentgrass, and white
clover. Sedges predominate on the wetter spots.

Small areas ofp sandy loam or loamy sand are included in mapping.
Also areas are included with a light-gray layer just beneath the forest
duff, underlain by a dark-brown or rust-brown horizon. Had these
areas been large enough, they would have been mapped as Saugatuck
fine sandy loam.

Scarboro loam.—Although closely associated with the fine sandy
loam Scarboro loam differs from it mainly in texture. It is character-
ized by a dark grayish-brown to nearly black loam surface over a mot-
tled subsoil, and is less extensive than the fine sandy loam. Most of
it is in the southeastern part of the county. A few small bodies are
cleared and lying idle or used for pasture; the rest is in forest of the
same species as found on the fine sandy loam.

Sudbury fine sandy loam.—Occupying widely separated flats or
low imperfectly drained areas on the terraces, this soil occurs in associa-
tion with the Merrimac, Barnstead, and Adams soils. Surface drain-
age is only fair and subsurface drainage is imperfect. Imperfect
drainage is caused largely by the low position of the areas from which
eround water is unable to move. None of the soil is artificially drained.
’Iihe relief is dominantly flat, with a féw areas occupying gentle
slopes.

Under a forest cover there is a layer of organic debris 8 to 4 inches
thick on the surface. The topmost inch 1s dark-brown or nearly
black fine sandy loam, containing a high percentage of organic matter.
This material is underlain by a brown or dark-brown friable fine
sandy loam 4 to 6 inches thick.

In cultivated fields the surface soil is dark grayish-brown mellow
fine sandy loam. The upper subsoil is yellowish-brown or brownish-
yellow fine sandy loam with some rust-brown and gray mottlings.
This layer grades into a gray or yellowish-gray loamy fine sand,
mottled and streaked with rust brown and yellow at a depth of 16 to
18 inches. Both layers have a single-grain consistence. Below 2 feet
the material is generally gray or light-gray loamy sand mottled and
streaked with rust brown and yellow. This material is saturated with
water most of the time. In some places the lower part contains con-
siderable gravel; in others there is very little or none.

This soil type occurs in small to fairly large bodies well distributed
over the central and southern parts of the county. It is most common
in Dover, Rochester, Madbury, and Barrington. Probably more than
90 percent of the total acreage is in forest; the rest is in pasture, lying
idle, or under cultivation.

Imperfect drainage limits the range of crops that can be grown
successfully. Timothy hay, silage corn, and vegetables for home use
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are the principal crops. Hay yields 114 to 214 tons and silage corn
9 to 12 tons an acre. Pasture areas furnish fair to good grazing even
in dry years. From 2 to 8 acres are required to carry one cow for the
normal grazing season of 130 days.

The trees in forested areas consist chiefly of white pine, red maple,
gray and yellow birches, hemlock, white and black oaks, and white
ash, with an undergrowth of highbush blueberry, sweetfern, witch-
hazel, wintergreen, bracken fern, and cinquefoil.

Small areas of loam or sandy loam textures are included in map-
ping, also small areas of poorly drained soils too small to separate on
the map of the scale used. Because of the high water table, roots sel-
dom go below 2 feet.

Suffield silt loam.—This soil is practically free of stone or gravel
and occurs on 2- to 8-percent slopes with undulating to gently undu-
lating relief. Nearly all of it is under cultivation, and it is one of
the best soils in the county for the production of hay and forage
crops and for pasture. Plate 3, A, shows pasture on Suffield and
Buxton silt loams. Surface drainage is good, but internal drainage
is somewhat retarded owing to the texture and structure of the sub-
soil layers and heavy clay substrata. The moisture-holding capacity
is good, and grasses or cultivated crops seldom suffer even in unusu-
ally dry seasons. This soil absorbs water slowly and therefore is very
susceptible to erosion under improper management practices.

The surface soil is brown to dark-brown mellow silt loam with a
soft granular structure, 5 to 7 inches thick. This is underlain by a
pale yellowish-brown mellow and friable silt loam, which at a depth
of 10 to 12 inches grades into an olive-yellow heavy silt loam. Both
these layers are firm in place and when disturbed break into irregular
fragments that crush down easily into a soft granular mass. At 16
to 18 inches the material changes to a bluish-gray or greenish-gray
silt loam to silty clay loam, which grades into a greenish-gray heavy
clay interbedded with silt at about 24 inches. This material is very
compact in place and breaks into hard angular blocks that are hard
to crush when dry. It is plastic and sticky when wet. The surface
and subsoil layer are acid, and the unaltered silts and clays are
slightly acid to neutral.

This soil is responsive to fertilization and good management and
may be easily maintained in a productive state. It warms up rather
slowly in spring and cannot be worked so early in spring or as
soon after heavy rains as the lighter textured soils; more power also
is required for cultural operations. Though it is eredible under poor
management, simple conservation practices, as contour cultivation,
strip cropping and proper rotation of crops, are adequate for con-
serving the soil.

This silt loam is found mainly in the towns of Durham, Madbury,
Dover, and Rollinsford, with a few areas in Somersworth, Lee, the
castern part of Barrington, and the southern part of Rochester. For
the most part areas of this soil are in small bodies and the total acreage
is not large. About 70 percent is under cultivation; the rest is largely
in pasture, with a few areas in wood lots. Dairy farming is the prin-
cipal enterprise, and mixed hay and silage corn are the chief crops.
Small acreages are planted to clover, alfalfa, oats, potatoes, vege-
tables, and winter squash. Most of the available manure is used
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under silage corn and this is usually supplemented with 200 to 400
pounds an acre of superphosphate or 300 to 500 pounds of a 4-12-4
mixture. Where hay fields are reseeded, 1 to 1145 tons of lime are
usually applied, and for clover and alfalfa 2 tons of lime and 300 to
500 pounds of a complete fertilizer. Potatoes are fertilized with about
one-half ton of 8-16-16 and vegetables and sweet corn with 1,000 to
1,500 pounds of a 5-8-7 or 4-8-8 mixture. For winter squash, manure
is commonly applied in the hill and fertilizer around it. Timothy or
mixed timothy and clover hay yields 2 to 3 tons an acre, clover 2 to
3 tons, alfalfa 214 to 3 tons, corn silage 12 to 16 tons, oats for hay
2 to 8 tons, corn for grain 40 to 60 bushels, potatoes 150 to 250 bushels,
and winter squash 10 to 12 tons.

This type is one of the best pasture soils in the county and 134 to 3
acres are required to carry one cow for the normal grazing season of
130 days. The most common pasture grasses and legumes are Ken-
tucky bluegrass, redtop, white clover, Colonial bentgrass, and Canada
bluegrass. Hawkweed, field daisy, narrowleaf plantain, wild carrot,
sorrel, and mullein are common pests in many hay fields. The few re-
maining tracts of woods support a mixed forest cover of white pine,
hemlock, red maple, gray birch, red oak, white ash, elm, and beech.

Stony areas occur in small scattered bodies in. Durham and occupy
a small acreage. This soil is similar to Suffield silt loam except that an
occasional rock outerop or glacial erratic occurs on the surface. These
outcrops and erratics are not very numerous and do not interfere
appreciably with cultural operations. The stm:;’ soil occurs on nearly
level to gently rolling relief; several small bodies are included with
nearly level relief. Drainage is well established but is rather slow
- because of the heavy character of the subsoil. About 80 percent of
this inclusion is under cultivation, largely to hay; the rest is idle or
in forest. Hay yields 114 to 214 tons an acre and silage corn 12 to 16
tons. Itisalmostas valuable for pasture as Suffield silt loam. Erosion
has not been serious and with simple conservation practices it is not
likely to be a problem, unless the land is in short rotations with in-
tertilled crops being grown frequently. Included in mapping are also
areas of Melrose or Buxton soils too small to separate.

Suffield silt loam, eroded phase.—This phase is similar in all re-
spects to the type except in the degree of erosion. From 25 to 75
percent of the surface soil has been lost, chiefly in the form of sheet
erosion. Northwest of the Dover County farm one small severely
eroded area is included with this phase. On a few scattered areas old
gullies, which are generally stabilized, are evident. Only a small
percentage of this soil is used for clean-tilled crops in any year, so
there is very little active erosion at present. Owing to the removal of
part of the surface the total depth to unaltered silts and clays averages
less than in the typical soil. The surface soil is also lower in content
of organic matter. Though this soil is susceptible to erosion if not
handled properly, simple conservation practices are adequate for con-
serving it.

This eroded phase is closely associated with the type in small to
fair-sized bodies, but is less extensive. Practically the entire acreage
is under cultivation or in pasture. Fertilizer treatments and manage-
ment practices are the same as on the typical soil, and erosion has not
reached the stage where crop yields are greatly reduced. The same



STRAFFORD COUNTY, NEW HAMPSHIRE 107

crops are grown in about the same proportion, and the carrying ca-
pacity of pastures is somewhat lower than on the normal phase. This
soil is responsive to fertilization and management, and run-down areas
may be easily built up to and maintained in a productive state.

Suffield silt loam, eroded rolling phase.—Located on complex
slopes ranging from 8 to 15 percent, this phase differs from the type
mainly in relief and in degree of erosion. A few slightly eroded areas
are included, but on most of this phase 25 to 75 percent of the surface
soil has been lost. Because of the rolling relief it is susceptible to
erosion if planted to clean-tilled crops, and such practices as strip
cropping, contour cultivation, and other conservation practices should
be employed. There is very little active erosion on this soil,as most
of it isin grasses or legumes.

The eroded rolling phase occurs in small scattered areas closely
associated with the other Suffield soils. A few scattered areas are in
woods or lying idle; the rest is cultivated or in pasture. Hay is the
]érincipal crop, and yields are about the same as on the eroded phase.

mall acreages are used for silage corn, potatoes, and vegetables. Be-
cause of the danger of erosion the areas should be planted to close-
growing crops as much as possible.

Suffield silt loam, level phase.—Though inextensive, this phase
occurs in small widely scattered areas mostly in Rochester, Rollinsford,
Dover, and Durham. Except in relief it 1s similar in all respects to
the type. It occupiesnearly level positions, the gradient not exceeding
2 percent. Owing to the smooth relief, surface drainage is not so
rapid, the water-holding capacity is slightly higher, and the soil is
less susceptible to erosion.

Probably 60 percent of the total acreage is cultivated or in pasture;
the rest is in forest. The cultivated soils are used for the same crops in
about the same proportion as on the type. Fertilizer treatments and
management practices are essentially the same, and crop yields and
carrying capacity of the pastures average about the same or a little
higher.

This soil requires no special practices for its management and con-
servation, but rotation of crops and replenishment of plant nutrients
lost through cropping or grazing are desirable for maintaining the
productivity level.

Suffield silt loam, severely eroded rolling phase.—Except in de-
gree of erosion this soil is similar to the eroded rolling phase. On the
average 75 percent or more of the surface soil and in places part of the
subsoil have been removed. Originally the profile characteristics were
the same as on the type, except that probably the surface was not so
deep. At present, however, there is little uniformity in the surface
and upper part of the subsoil because of erosion. In places part of the
original surface soil remains, whereas in others all the surface and
part of the upper subsoil have been removed. On a few areas old

ullies are in evidence, but most of the gully erosion has been stabil-
1zed. There is also very little active sheet erosion, as only a very small
proportion of this soil 1s used for clean-tilled crops.

This inextensive soil occurs in small scattered bodies closely asso-
ciated with the other Suffield soils. Practically the entire acreage 1s
cleared of trees and about 50 percent is in pasture; the rest is largely
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in grasses for hay. With similar management practices crop yields
average somewhat lower than on the type and the carrying capacity of
the pastures also is lower.

Owing to the rolling relief and degree of erosion the best use for this
land is for long-term hay or for pasture unless intensive erosion-control
methods are employed.

Sutton loam.—Developed on nearly level to smoothly sloping re-
lief, the dominant range is from 1 to 5 percent and on a few arcas
above 5 percent. Surface drainage is only fair, and subsurface drain-
age is imperfect. The relatively small areas are associated with the
Charlton, Hollis, and Brookfield soils, usually in slight depressions
in the well-drained areas, on gentle slopes that receive seepage water
from above, or on narrow strips between well-drained and poorly
drained areas.

The 6- to 8-inch surface soil is dark-brown mellow loam with a
weak granular structure in places. This is underlain by a yellowish-
brown loam or silt loam with some rust brown and gray mottling
to a depth of 10 to 12 inches. Below this the material is yellow to
grayish-yellow gritty loam, highly mottled and streaked with rust
brown and gray. These subsoil layers are firm in place and when
disturbed break into soft irregular crumbs or granules. At 18 to 22
inches the lower subsoil rests on greenish-gray or olive-gray compact
till mottled and streaked with rust brown, yellow, gray, and light
gray; when disturbed it breaks into irregular clods with a platy
structure. TFragments of schist and granitic materials are scattered
over the surface and throughout the profile. All Iayers are acid.

This type occurs comparatively stone-free in relatively small widely
scattered areas in Farmington, Strafford, Rochester, Barrington, and
Somersworth. Probably half the total acreage is under cultivation;
the rest is in pasture or lying idle. Imperfect drainage limits the
range of crops that may be grown chiefly to timothy hay and silage
corn with small acreages in potatoes, oats, and vegetables for home
use. Thissoil is one of the best for pasture in the county. Hay when
seeded usually receives 1 to 114 tons of lime an acre, supplemented
with 200 to 400 pounds of fertilizer on a few farms. A heavy appli-
cation of manure and 200 to 400 pounds of superphosphate are ap-
plied to the silage corn. Hay yields 114 to 3 tons an acre and silage
corn 11 to 15 tons (pl. 2, B). Potatoes are fertilized with about 1
ton of 5-8-7 or half a ton of 8-16-16, and yields-are 125 to 200 bushels
depending on the season and care. With fertilization excellent pas-
tures may be produced. From 114 to 3 acres are required to carry
one cow for the normal grazing season of 130 days. Kentucky blue-
grass, redtop, Colonial bentgrass, Canada bluegrass, and poverty
grass constitute the principal pasture grasses. Idle areas and neg-
lected pastures contain much hardhack, meadowsweet, blueberry, gray
gilrch and aspen sprouts, common juniper, broomsedge, goldenrod, and

aisies.

A few areas are included where the soil had developed from till
derived largely from granitic materials. These areas are associated
with the Gloucester soils and would have been mapped as Acton loam
if the total acreage has been large enough to separate.

Sutton stony loam.—This soil is more extensive than Sutton loam
and occurs-in small to fairly large areas in the central and southern



STRAFFORD COUNTY, NEW HAMPSHIRE 109

parts of the county, being most common in Rochester, Farmington,
and Strafford. The degree of stoniness is moderate, except on a few
areas, which are very stony. Like Sutton loam it occupies nearly
level to smoothly sloping positions. The upper range of slope is
about 8 percent and most of the soil is on slopes of 0 to 5 percent.
Surface drainage is only fair, and internal drainage is imperfect.
The subsoil layers are waterlogged early in spring and during wet
seasons.

In forested areasa layer of organic debris 2 to 4 inches thick has
developed on the surface, which is partly decomposed and well-matted
with small roots. The surface soil is dark grayish-brown friable
loam 114 to 2 inches deep underlain by a yellowish-brown heavy loam
with some rust-brown and gray mottlings. At about 12 inches this
grades into a yellow to pale-yellow gritty loam mottled and streaked
with rust brown and gray. The lower subsoil rests on greenish-gray
or olive-gray gritty compact till, highly mottled and streaked with
rust brown, yellow, and gray. The till is derived largely from schist,
with an admixture of granitic materials in places. When dug out
with a pick the till breaks into irregular fragments with a platy struc-
ture. Schist, granite, and gneiss stone are scattered over the surface
and throughout the profile. All layers are acid.

Although this type is largely in forest of red maple, gray, yellow,
and black birches, red oak, elm, white ash, hemlock, and spruce with
a thick undergrowth of shrubs and herbs, small cleared areas are used
for pasture or are lying idle. With similar management the carrying
capacity of the pastures may be slightly lower than on Sutton loam.
The vegetation on the idle areas and pastures is the same as on similar
areas of the loam type.

Tidal marsh.—This land type occupies shallow tidal flats that are
exposed to the air during low tide and covered with water at high tide.
The surface is a brown fibrous mat of grass and grass voots with
sand and silt intermixed. Below this the material is generally a dark-
gray fine sandy loam or sand, firm in place but loose and friable when
broken up. This gradually changes to loose gray sand at 214 to 3
feet in depth. Occurring in the southeastern part of the county in
narrow fringes or in small inlets adjacent to Great Bay and the
Oyster, Piscataqua, and Salmon Falls Rivers, this land type has no
agricultural value or importance. The vegetation consists mainly of
saltgrass, eelgrass, and sedges.

Several small areas of coastal beach too small to separate on the.
map are included. These areas, occurring in the vicinity of Durham
Pomt and Adams Point, occupy level sandy fringes along the shore
line, varying in width from 50 to 100 feet. The material is largely
of quartz sand deposited by wave action. It supports no vegetation
and is of value only for recreational purposes.

Whitman stony loam.—Throughout the county, this soil occupies
low positions or swalelike depressions associated with the glaciated
uplands. Natural drainage is poor, and water stands on the surface
in wet seasons and after heavy rains.

The 10- to 12-inch surface soil is dark-brown or nearly black mellow
loam, containing a quantity of organic matter in all stages of decompo-
sition. In places there is a thin mucklike layer on the surface. The
upper subsoil is pale grayish-brown mottled friable loam, grading at
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15 to 20 inches into %my or pale yellowish-gray material mottled and
streaked with rusty brown and dark gray and of the same consistence
as the layer above or slightly more compact. Below 24 to 80 inches
the material is gray or drab-gray slightly compact or compact till of
sandy loam texture. Stones and boulders are scattered over the sur-
face and embedded in the soil in sufficient quantities to interfere seri-
ously with or prohibit cultivation.

Small cleared areas are used for pasture or are lying idle. The rest
is in forest of red maple, alder, willow, gray birch, hemlock, and
spruce, with a thick undergrowth of shrubs and herbs. On the better
pastures Kentucky bluegrass, bentgrasses, Canada bluegrass, and
white clover are common, but hardhack, meadowsweet, sedge, bracken
fern, blueberry, and alder are abundant in most pastures and on idle
areas.

Whitman very stony loam.—Compared with Whitman stony loam,
this type contains a larger quantity of stones and boulders on the
surface and embedded in the subsoil ; otherwise the two are essentially
the same, though the higher stone content makes the very stony loam
slightly less valuable for grazing., The areas occur in low depressions
or on gentle slopes that receive seepage water from above, and are most
common in the northern part of the county. Small areas cleared of
trees are used for pasture or are lying idle, but the type is largely in
forest. Vegetation is the same as on the stony loam in forested or
pastured areas.

ESTIMATED YIELDS, PRODUCTIVITY RATINGS, AND
LAND CLASSIFICATION

In table 8 the soils of Strafford County are listed alphabetically and
for each soil estimated average acre yields of the principal crops are
given under both prevailing farming practices and more intensive
practices of management.



TasLe 8.— Estimated average acre yields of the principal crops on each soil in Sirafford County, N. H.

[Estimatesin columns A refer to average yields obtained under prevailing practices: estimates in columns B refer to yields obtained under more intensive management practices in
which larger and more frequent applications of lime, phosphate, and complete fertilizers are used]

Corn Corn
. : z Oat hay Potatoes Pasture
Soil (soil typest,yggs:);ses, and lang | (@l (silage) Remarks
A B A B A B A B A B
. Bu. | Bu. | Tons| Tons Tons | Tons| Bu. | Bu. |Acres!|Acres! X
Adams fine sandy loam. . ___.._.__ 25 40 1 2 100} 175 5.0| 3.0 Lx}.rgely in forest; scattered areas used for general
arming.
Adams loamy sand................ 15 25 4 6| .5| 10| 1,020 .o _|iaaaot 75| 125 | 8.0 | 3.5 | Largely in forest; alfalfa, corn, and other farm
crops require heavy fertilization and liming.
Sloping phase. . .. oovomceenon|oooa oo oo e 8.0 | 4.0 | Largely in forest; scattered areas, idle or in poor
pasture.
Alluvial soils, undifferentiated .. _|._.__ | _|ocoo]oo e e e e e e e e 4.0t 2.5 | Largely in forest; a few acres in pasture,
Barnstead fine sandy loam 5.0 | 3.0 | Considerable acreage in pasture or idle; some in
general crops.
Sloping phase. .. 5.0 | 3.0 | Practically all in forest or idle.
Bamstead loamy san 8.0 | 4,0 | Largely in forest; formerly a considerable area
cultivated.
Bloping phase. .. _......_... 8.0 | 4.0 | Practically all in forest or idle.
Becket loam. .. ..___ 3.5 | 2.0 | Largely used for dairying and general farming;
principal crops, hay and silage corn.
Eroded phase. .__.__-o._..._._. 3.5 2.5 Do.
Eroded hill phase......._._.._. 4.0 2.5 | Largely in forest or idle.
Gently sloping phase.. 3.5 | 2.0 | Used for same crops as Becket loam.
Becket stony loam . .._._.._..__.__ 3.5 | 2.0 | Largely in forest; scattered areas in hay; well suited
to pasture.
ngtl{l sloping phase... ..o | e e e e e f e e 3.5 2.0 Do.
Hill p Practically all in forest.
Largely in forest or pasture; a few areas drained
3 artificially, mainly in hay.
Brimfield stony loam . _ oo oooo|oooo o ioa ] e [e e e e e [ emeee 6.0 | 3.0 | Approximately 90 percent in forest; rest largely
. dle or in pasture,
_Hilly phase..........c...... Do.
Brimfleld very stony loam Practically all in forest.
Hilly phase._.__._.___..._ All in forest.

Brookfieldloam.__._._______...._..

Eroded phase._ . ...ooooooooo.
Gently undulating phase. .
Hillyphase_..........c......_|.

See footnotes at end of table.

Used largely for general farming; principal crops
hay and silage corn.

Do.
Practically all cultivated.
Ap(ﬂroxunately 75 percent in forest; rest in hay or
idle.
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TaBLE 8.—Estimaled average acre yields of the principal crops on each soil in Strafford County, N. H.—Continued

Soil (soil types, phases, and land
Lypes)

Mixed timo-
Corn Corn
(grain) (silage) cltgvilfll}‘;gy Alfalfa hay | Oat hay Potatoes Pasture
A B A B A B A B A B A B A B

Remarks

Brookficld stonyloam____________.
Gently undulating phase__
Hillyphase___.______._.__

Brookﬁe]d very stony loam. ..

Hillyphase..________.........
Canaan stony fine sandy loam. _ . _
Hilly phase_ ... ____....._.....
Canaan very stony fine sandy
loam.
Hillyphase. . ..._..____.__._..
Charltonloam.__......____........

Eroded phase. -........_._.__.

Eroded hilly phase._...___._.__
Gently undulating phase__._..

Charlton stony loam._.____.__.__._.
Gently undulating phase..____

Hilly phase_.______._...
Colrainloam____._______.__.___._

Gently undulating phase ______
Hilly phase_...._...

Colrain stony loam..__.__......___

Hillypbase_._._.____......___
Essexloam.. . ________.__....__

Eroded phase._ ... .........__
Gently sloping phase_....._.___

018
9| 12
6| 12
10 M
T
8| 12
71 n
EETERETS
9 12
101 14

200 | 350
150 | 300
100 [ 300
200 | 350

3.5 2.0
40| 20
50| 2.5
35| 2.0
3.5 2.0
3.51 2.0

W e

e
oo e & oo o
[CTCIE
o

e oo

we s
P

Largely in forest.

0.
Nearly all in forest.
Do.

Do.
App]r)()\imately 80 to 85 percent in hay and pasture.

About a half used for hay, potatoes, and vegetables;
rest idle or in pasture.
About a half in hay or pasture; rest idle or in forest.
Largely in forest.
Do.
Do.

Do.
About 3,4 cultivated; dairying is principal type of
farming.
About 90 percent cultivated and used for same
crops as Charlton loam.
Largely in hay and pasture.
About 75 percent used for cultivated crops, includ-
ing hay.
Lf;]rgely in forest; scattered arees in pasture and
ay.

Dao.
Practically all in forest.
Nearly a half in forest; rest in general crops and
pasture.

Do.
Largely in forest; rest principally in hay and
pasture.
Largely in forest; scattered cleared areas in pasture
orlymg idle.

Nearly all cultivated or in pasture; responsive to
management.
Do.
Do.
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Largely in forest; scattered cleared areas in pasture

Essex stony loam.________..________
or lying idle.

Gently sloping phase..

0.
Qloucester fine sandy loam________ Largely cultivated to general crops; some idle or in

pasture.
Eroded phase. ... ..._._._.__ Do.
Gently undulating phase_.____
QGloucester stony fine sandy loam. _
Gently undulating phase__
Hilly phase_ . _ ... _____....
Qloucester very stony fine sandy
loam.
b= 7520 5] V-V USROS ISR IR FUNPOIPINS [RSRUPE FUURY FRPRPRpurey) FUION [NRUpI PRy R FORRIpOR SRR (AR BEPEE

Do.
Largely in forest; rest in pasture, hay, oridle.

0.
Near]])y all in forest; scattered areas in pasture or idle.
0.

8——6F—L0L2CD

All in forest.
Abandoned pits growing up in gray birch and aspen.

[ ] L I e U T uupuony FOUUN (NP NUICRSROES R Iuuosy EUORUPON FRNRRPR PPN (RRIIon FNppoion) EPRiiptns ISP SUPURSPY MINSES BRSSP
Hartland silt loam .5 X 2.0 Lx?rgely in pasture; some areas in hay, a few in
orest.
Severely eroded phase. ... | .o |- foioaojooaae- 1O 20 |ccoro]eammc]emmeeamce e fommem e 40| 25 Dao.
Steepphase. ... ooooooooofioo e e 4.5 | 2.5 | Largely in forest; some pasture.
Hermon fine sandy loam 0 1.5]25 10720 71001 200 | 5.0 3.0 | Aboutsahalfin young forest; small acreage in general
erops; rest in pasture or idle. i
Qently undulating phase. __-..|" 25 40 6 9| LLO| 20] 1.5 |25 1.0 20| 100| 200 | 50| 3.0 | About 40 percent in young forest; rest cultivated,
in pasture, or idle.
Hilly phase_ oo [em e 10| 1.5 | |ememee]ommmac]emmceafemm ] emm e 5.0 | 3.0 | About a half cultivated, largely hay.
Hermon stony fine sandy Joam._.._|._____ | _.__.f...- ... LI IE I R A RO MO NI I 5.5 | 3.0 | Largely in forest; scattered areas in bay, vegetables,
or pasture.
Gently undulating phase...__.|______f ..l .. l...... 3.5 (30,0 |ceoefeem e e e 55| 3.0 Do. .
1N T PRI (I AN DO NI SPOR AN N S M RSN FRIOI NPT SRR BER Nearly all in forest; areas formerly in cultivation
: reforested.
Hi:rmon very stony fine sandy | . |oooo]eociofecamoc e e am e e e fem e e | e [ e e e Nearly all in forest.
oam
Hilly phase. . oo e e e e e e e e Do.
Hinckley loamy san 5.0 Laﬁge]ydin forest; formerly a considerable acreage
cleared.
Eroded phase 5.0 | About 60 percent in forest; rest idla.
Hollisloam. ... .o _aao.. 8 0] 20| 2027 1.5 2.5 200 | 3.0 | 25| About 70 percent cultivated, principally in hay;
small acreages of general crops.
Eroded g}mse ................. 25 35 7 91 1.0| 2.0 2025 1.5 2.5 75| 200 | 40| 25| About 85 percent cultivated; rest in pasture or idle.
Eroded hilly phase............ 25 35 6 g| 1.0| 20| 2025 1.5) 2.5 75| 200 | 4.0| 2.5 | Largely in hay, silage corn, and pasture.
QGently undulating phase...___ 30 40 8 12| 1.0] 20| 220|275| 1.5 25| 100 | 200 | 3.0 25| Nearly all cultivated.
Hollis stony loam .~ __ | ||| 31,0 6220 |ocemoc oo oo ee 40] 2.5 La{ﬁe y in forest; scattered areas in pasture, hay, or
idle.
Gently undulating phase. ... 1.0 20 |ocoeoofomcc e eeec oo | 4.0 2.5 0.
Hilly phase_. _._________ Nearly all in forest.
Hollis very stony loam Do.
Hilly phase..__. Do.
Jaffrey loamy sand._ Do.
“Melrose fine sandy Joam ... _.__. About 80 percent cleared, used for general crops and
pasture.
Sloping phase. e ____ . 3 . , 5 N N A Do.

See footnotes at end of table.
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TasLE 8.—Estimated average acre yields of the principal crops on each soil in Strafford County, N. H—Continued

Gorn Gorn Mizxed timo-
(grain) (silage) thy and | Alfalfa hay | Oat hay Potatoes Pasture
Soil (soil types, phases, and land gra, 88 clover hay Remarks
types)
A ‘B A B A B A B A B A B A B
Bu. | Bu. | Tons| Tons | Tons | Tons| Tons | Tons | Tons | Tons| Bu. | Bu. |AcrestjAcrest
Melrose loamy sand.. ... ... 25 35 6 8| 0.5 L.5] 1020 1.5 20| 100 | 200{ 50| 3.0 | About 50b1.;ercent cleared; especially adapted to early
vegetables
Sloping phase.___._.__.___...__ 25 35 6 8 S5 Ls| L5520 1.5 20| 100 200, 50| 3.0 Largely in fores
Merrimac fine sandy loam.. ... 25 40 [ g 1.of 15| 151275 1.0 20| 00| 275 50| 3.0 Abou(tn hal{ cleared used for general crops, pasture,
or idle.
Sloping pbase. ... 25 40 6 9] 10| 15| ©.5)275| 1.0 20 100 | 225| 6.0 | 3.0 | Largely in forest or idle; scattered areas principally
: in hay and vegetables.
Merrimac loamy sand.___.._._..._. 15 25 4 6 B L0 10|20 |ooaefeaaaio 751 125 8.0 | 4.0 Do
Sloping phase.._._... .61 L 8.0 | 4.0 | Largely in forest or idle.

uc
Shallow phase..
Newmarket loam
QGently undulating phase.
Newmarket stony loam____
Ondawa fine sandy loam._________

ngh -bottom phase
Paxton loam

Severely eroded phase_._.._..._

Paxton stony loam.._.___

Gently sloping phase_
phase

Shallow phase._
Peruloam_____ ...
Peru stony.loam._____________.__._.

Peru very stony loam.__.________...
Podunk fine sandy loam..__..__..

= o

o OO cuoo

P & BE 28%g ¥

3.5) 2.0
3.5 20
40| 2.0
3.0 L5
30| 20
3.5 2.0
40| 20
50| 2.0
3.5 2.0
40| 2.0
50| 20
3.5] 2.0
3.5( 2.0
40} 2.0

Larglgly in forest.
0.
Pmcﬁwlly all cultivated or in pasture.

Largely in forest.
About 50 percent cleared, used for general crops or
pasture.

Do.
Pm%ically all cultivated or in open pasture.
0.
Practically all cultivated or in pasture; principal

¢rop, hay.
Practically all cultivated or in open pasture.
About, 60 percent in forest or pastured forest; rest

cultivated, principally hay.
Practically 8l cultivated, in pasture, or idle.
Nearly all in forest; rormerly a large part cleared.

A large part in forest rest in pasture or idle.
Larglg]y in forest.

0.

Do.

Do.
Large]y used for hay or pasture.
Large&]v in forest; scattered areas in pasture or bay,
or i
Nearly all in forest; a few areas in pasture or idle.
About half in rorest rest in pasture, idle, or culti-
vated; timothy and redtop principal crops.

414!
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Rockingham soil materia
Rough stony land:

Brimfield soil material . _._____

Canaan soil material_._.
Colrain soil material . _.._.
Gloucester soil material._ . _
Hermon soil material_.___.
Hollis soil material _._____
Rockingham soil material.

Rumney fine sandy loam._____... -

Sacosiltloam_______..____________

Secarboro fine sandy loam
Secarboro loam._..____....._
Sudbury fine sandy loam

Suffield silt loam.__..__.._._..____

Eroded phase. __.....__...___.
Eroded rolling phase._____.__._

Level phase_ ... ..._..

Severely eroded rolling phase.
Sutton loam.....____._. ... ...

Sutton stony loam.
Tidal marsh...._.___._

‘Whitman stony loam_........_
‘Whitman very stony loam

it

—

oo (=] [=2=1
— e

GO tr thth r OTOoOw ©

L
[P

Sen

About 75 percent cultivated; rest in pasture or idle.
About 75 percent in forest; rest idle or in pasture.
Nearly all in forest.

0.
‘Waste and.

Nearly all in forest; small areas in pasture.
All in forest.
Nearly all in forest; small areas in pasture.

Do.
Nearly all in forest.
Do.

All in forest.
Nearly all in forest.
0.

Do.
About 75 percent in forest; rest idle, in pasture, or
in hay.
Largely in forest; small areas in pasture, hay, ot idle.
Lnrgre)ly in forest; small areas in pasture or idle.

0.
Largely in forest; rest in pasture, cultivated, or
idle; principal crops, hay and silage corn.
Largely cultivated or in pasture; well suited to
dairy farming.

0.
Largely cultivated or in pasture; principal. crop,

ay.

About 60 percent cultivated or in pasture; well
suited to dairy farming.

Largely in pasture or hay.

About 50 percent cultivated; rest in pasture or idle.

Largely in forest; a few areas in pasture or idle.

Wasteland.

Larglgly in forest; a few areas-in pasture or idle.

0.

t Per cow for 130-day grazing season. Figures in column A refer to the carrying capacity of unimproved pasture that usually carries some brushy growth.

1 Estimates of yields obtained on areas that have been drained artificially.
2 Estimates of yields from small scattered areas on which stone interferes with seeding and harvesting operations.
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116 SOIL SURVEY SERIES 1940, NO. 5

The estimates in columns A indicate yields obtained under the
prevailing practices, which on most farms include growing hay for
4 to 6 years in a long rotation with corn, potatoes, or small grain.
About 1 to 11% tons of lime are applied to hay land at the time of
seeding. Corn usually receives an application of manure and about
200 pounds of superphosphate. Potatoes are fertilized with about
500 pounds of 8-16-16. The estimates for pasture refer to unimproved
pasture land that usually carries some brushy growth.

The estimates in columns B indicate yields obtained, or to be ex-
pected under more intensive management practices, in which larger
and more frequent applications of lime, phosphate, and complete
fertilizer are used. Hay land is top-dressed with 300 to. 500 pounds
of complete fertilizer, as a 7-7-7 mixture, and 1% to 2 tons of lime at
time of seeding. Corn and potato land receive heavier applications
of manure, phosphate, or complete fertilizers. Incorporation of
organic matter by the use of green manures and erosion control, where
necessary, are other practices. Pastures are improved by liming, fer-
tilization, and the removal of brush.

The indexes in table 8 are estimates of yields based primarily on
interviews with farmers, the county agricultural agent, members of
staffs of the New Hampshire Agricultural Experiment Station and
College of Agriculture, and others who have had experience in the
agriculture of the county. They are presented only as estimates of
the average production over a period of years according to the two
general levels of management as broadly defined and may not apply
directly to specific tracts of land for any particular year, as the soils
shown on the map may vary somewhat from place to place, manage-
ment practices may differ slightly from farm to farm, and climatic
conditions may fluctuate from year to year. On the other hand, these
indexes are as accurate as can be obtained without further detailed and
lengthy investigations and serve to bring out the relative productivity
of the soils shown on the map.

In order to compare directly the yields obtained in Strafford County
with those in other parts of the country, yield figures have been con-
verted in table 9 to indexes based on standard yields. The soils are
listed in the approximate order of their general productivity under
prevailing practices (column A), the most productive at the head
of the table.



TABLE 9.— Productivity ratings of the soils of Strafford County, N. H.

[Indexes in columns A are based on estimated average yields under prevailing management practices; those in colunns B on estimated yields under more intensive management

practices]

HIGH TO VERY HIGH GENERAL PRODUCTIVITY

Crop productivity index 2 for—

Corn (grain){  Corn t?gxig&?y Potatoes Pasture
Soil (soil types, phases, and land types)! 100=50 (silage) | and clover ixolga_lgat%ay 10003—':2]13)51’15 100=200 lgg,;tgg_ Remarks
bushels | 100=12tons bay =4 tons = bushels ¢ it
100=2"tons ¥
A B A B A B A, B A B A B A B
Suffield silt loam_ 80 120 100} 133 ] 100 | 150 62 75 100 | 150 75| 125 43 87 | Soils generally highly productive,
Level phase. . | 807 120} 100| 133 ] 100 | 150 62 75 100 | 150 75| 125 43 87 well suited to all crops com-
Ondawsa fine sand; gh-bottom phase.__ ;] 80| 120 100| 133 75 | 125 |._____f..___. 100 | 150 | 100 | 175 43 65 monly grown under prevailing
Paxton loam . _______________________._____ .| 80| 120 100 | 133 75| 150 62 75| 100 150 100 | 175 37 65 practices, respond well to in-
Gently sloping phase__.______.______ .| 80| 120 100 | 133 75| 150 62 75| 100 | 150 | 100 | 175 37 65 tensive practices of good man-
Charlton loam, gently undulating phase - 80 | 120 83 117 75 150 62 75| 100 150 | 100 | 175 37 65 agement.  Favorable relief,
Charlton loam._ . _____ e —————— | 80| 120 83| 117 75 | 150 62 75| 100 150 | 100 | 175 37 65 freedom from stoniness, good
Melrose fine sandy loam _________.._..__.._.________ 80| 120 83 | 133 50| 150 62 751 100! 150 | 100 | 175 37 65 drainage, and response to man-
agement are principal factors
that make them rank relatively
high in suitability for cropland.
MODERATELY HIGH GENERAL PRODUCTIVITY
Suffield silt loam, eroded phase__.__._____..__.._._. 70 { 110 921 125 | 100 | 125 62 75| 100 | 125 63 | 112 43 87 | Soils, in general, slightly less pro-
Newmarket loam, gently undulating phase. - 70| 110 92 | 125 75| 125 62 75| 100 150 | 100 | 175 37 65 ductive under prevailing prac-
Newmarketloam. ___..._.________.___._ - 70 | 110 92| 125 75| 125 62 75| 100 | 150 100} 175 37 65 tices tban soils in first group,
Ondawa fine sandy loam -( 80| 120 100 133 751 125 | feeofeeoo- 75| 125 43 87 some more restricted in number
Becket loam, gently sloping phase. - 70 | 100 83 117 75| 150 50 69 | 100 | 150 88 | 150 37 65 of crops for which well suited,
Becket loam. ______________ ... ... -l 701 100 83| 117 75| 150 [ocoeofuaane. 100 | 150 88 | 150 37 65 most respond about as well to
Essex loam, gently sloping pbase. ... - 70 | 100 83 [ 117 75 150 || .._.. 100 | 150 88 | 150 37 52 intensive practices of manage-
Essexloam_ . ____________________... - 70 | 100 83| 117 75| 150 50 69 | 100 | 150 75| 150 37 65 ment as those in first group,
Charlton loam, eroded phase...... - 70 { 100 75| 100 75 137 62 69| 100 | 137 75| 180 33 65 but conditions of relief, drain-
Paxton loam, eroded phase._._........ -| 70| 100 87 117 50 | 125 50 62| 100 137 75| 150 33 65 age, stoniness, or fertilitv
Melrose fine sandy loam, sloping phase. - 70 | 110 83| 117 50 | 125 38 62| 100 | 150 88 | 150 33 52 require more intensive and
Becket loam, eroded phase._____________ 60 90 75 | 100 75| 150 fo.oo_fooooo. 100 | 137 75 | 125 37 52 careful management.
Essex loam, eroded phase. 60 90 75| 100 75| 125 50 62| 100 | 125 75| 125 37 52
Paxton loam, hill phase._ 801 110 83 117 75 150 50 62 881 125 50 150 33 65
Sutton loam__ _ - 60 80 75 100 75 160 |, 100 150 62 100 43 87
Buxton silt loam _ 60 80 92 125 100 150 .| 125 L1 2 RN S 85 130
Gently slopin 60 80 75 ) 100 100 150 {..._..]....._ 125 150 (.. ... 65| 130

See footnotes at end of table.

TUTHSIWVH MIN ‘XINNOD dYOAIVIIS

LTI



TaBLE 9.—Productivity ratings of the soils of Strafford County, N. H—Continued
MEDIUM GENERAL PRODUCTIVITY

Crop productivity index 2 for—

s . Corn (grain) (c‘&m) ti‘g‘?’gy Alfalfa hay | Oathay | Fotatoes To0i00 R
oil (soil types, phases, and land types)! 100=50 silage and clover — — 100= aeTe. emarks
bushels 100=12 tons ay 100=4 tons | 100==2 tons bushels co’;; ag;e
100=2 tons ¥
A B A B A B A B A B A B A B
Podunk fine sandy loam ... . _____._____..... 80 80| 100 117 75 43 87 | Soils less productive under pre-
Sudbury fine sandy loam .._.._____.__ 60 80 75| 100 75 43 65 vailing practices and less re-
o ham,cenly une i i FEE-y 2| 4| gemomempe
olrain loam. of good management than those
Peru loam__. 60 80 75 ] 100 75 43 87 in first 2 groups. One or more
Hollis loam, g 60 80 66| 100 50 43 52 of the following conditions may
Hollisloam ____________________._. 60 80 66 | 100 50 43 52 tend to cause them to be less
Rocki am loam._____.__________ 60 80 58 75 %0 26 52 suitable for crop production:
]golhsée:guﬂ:rode%pliase _________ 50 ;8 gg _;'5 gg gg ig glopmg rehef1 u&adequate
Arns! e sandy loam._._.___ 50 5 5 rainage, excessive drainage or
Sloping phase_._______________ 50 80 50 75 50 26 43 droughtiness, stoniness, low
Charlton loam, eroded hilly phase. . 50 | 100 50 | 100 50 26 52 Jevel of fertility, or seriously
gioucester gnne san%y l]oam, gently undulating phase. % Esig 558 ;g g ;g ig %roded co(;l-ldititl)ln. Some are
loucester fine sandy loam etter used as hay or pasture
Eroded phase 50 70 50 67 50 26 43 land than for intertilled crops,
}EIIermon gge sangy {oam gently undulating phase_.| 50 80 50 75 55(0) gg ig although their bfest nct:ualf use
ermon fine sandy loam___________ ... . __.__. ... may vary from farm to farm
Merrimac fine sandy loam______ 50 26 43 depending in part on extent
Sloping phase.____.......... 50 22 43 and character of associated
Paxton loam, eroded hill phase._. 50 26 65 soils.
Severely eroded phase...____ 50 26 65
Adams fine sandy loam_______ 50 26 43
Biddeford silty clay loam.____ 4100 43 87
Sacosiltloam_ ... ______.__._.._ 100 43 87
Suffield silt loam, eroded rolling phase. _ 100 43 87
Brookfield loam, gently undulating phase. 50 50 26 43
Brookfleldlogm ___._____.__________._. 50 80 42 75 50 26 43
Hollis loam, eroded hilly phase__ 50 70 50 75 50 33 52
Brookfield loam, eroded phase. _ | 50 70 42 67 50 26 43
Cansan fine sandy loam_.__..____ | 50 -1V 1 N I, 50 26 43
Colrain loam, hilly phase. - ... . i |ecmooa|emenan 58 92 50 33 52
Melrose loamy sand N 50 70 50 67 25 26 43
Sloping phase.__ 50 67 25 26 43
Suffield silt loam, severely eroded rolling phase__._._|.o_ . _Jeoccao|aeoooc]-emnan 75 33 65
Hartland silt loam._ ... ... e oimimce|iee e fe e 75 37 65

18!
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MODERATELY LOW GENERAL PRODUCTIVITY

Merrimac loamy sand. ... . ... 30 50 33 50 25 33 | Soils limited in suitability for
Barnstead loamy sand . 30 50 33 50 25 33 roduction of crops because of
Adams loamy sand._.____._.._.___.__...... 30 50 33 50 25 37 ow productivity and high
Becket loam, eroded hill phase . ... ___.____ . feacoilooioi|oeooi|oaaons 50 52 manggement requirements.
Charlton stony loam, gently undulating phase.. 850 65 Conditions of slope, stoniness,
Charlton stony loam . _________.____________ 550 65 fertility, moisture supply, or
Hartland silt loam, severely eroded phase. 50 52 erosion generally uniavorable.
Brookfield loam, hilly phase____.._.____.._ 50 43
Canaan fine sandy loam, hilly phase._. 50 43
Hermon fine sandy loam, hilly phase._ 50 43
Hollis stony loam______._______..__.__ 850 52

QGently undulating phase___.....__ 550 52

LOW GENER

Gloucester stony fine sandy loam. ... ... ____ .\ |ooooi|eeeaii]oeaan- 25 43 | Soils generally unsuited to crop

Gently undulating phase.___._. 25 43 production, limited- largely to

Hermon stony fine sandy loam._..__.._
Gently undulating phase___..._.___
Merrimac loamy sand, sloping phase__
Perustonyloam..__.___._________._
Sutton stony loam. .. ... ...
Scarboro loam._....._
Whitman stony loam.__._._____._.___.__

43 use as forest or pasture, al-
though a few scattered areas of
33 some in hay. Stoniness prob-
87 ably biggest factor in restrict-
87 ing suitability for agricultural
65 production, although other
conditions, as inadequate

SRLENRRR
-
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Becket stony loam, gently sloping phase._ 37 65 drainage, droughtiness, or sigep
Becket stony loam. . _.__ .. ________._ 37 85 relief, may be limiting factors.
Essex stony loam, genty sloping pbase._ 37 85
Essex stony loam ... ... __.___ 37 65
Paxton stony loam, gently sloping phase. 37 65
Paxton stony loam ___._________.________ 37 65
Peru very stony loam__________. 37 65
Newmarket stony loam____.__.. 33 65
Paxton stony loam, hill phase. .. 33 65
Rumney fine sandy loam.__.___. 33 85
Scarboro fine sandy loam.____ 33 65
Whitman very stony loam_____. 33 85
Alluvial soils, undifferentiated _ . 33 52
Colrain stony losm...__._______. 33 52
Hilly phase_.... ......_... 33 52
Hartland silt loam, steep phase 29 52
Rockingham stony loam._____ 28 52
Canaan stony fine sandy loam._. .. 26 43
Rocklu%ham stony loam, hilly phas 24 52
Brimfield stony loam._______.______ 22 43
Hilly J)hase 22 43
Brookfield stony loam, gently undul 22 43

See footnotes at end of table.
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TaBLE 9.—Productivity ratings of the soils of Strafford County, N. H.—Continued
LOW GENERAL PRODUCTIVITY—Continued

Crop productivity index 2 for—

Corn ( N M'uel;i Potat Pasture
orn (grain orn timothy Alfalfa ha Oat ha otatoes 100=100
Soil (soil types, phases, and land types)! 100=>50 (silage) and clover = o y y 100=200 pora. Remarks
bushels | 100=12'tons bay 100=4 tons | 100=2£0DS | pychels ety
100=2"tons ¥
A B A B A B A B A B A B A B
Brookfield stony loam .. ___ . __oooe oo femmman]emee]emmme oo e e e e e e mrmem e e e | e e[ a e eae 22 43
Canaan stony fine sandy loam, hilly phase. ... | oo oo oo e e | mm e e[| e 22 43
Rolling stony land:
Rockingham soil material__ 43
Brimfield soil material ... 37
Adams loamy sand, sloping phase. 33
Barnstead loamy sand, sloping ph: 33
Hinckley loamy sand._..._________ 26
Eroded phase_.___ %g

Jafirey loamy sand.._____ ... ___.__..._.

Becket stony loam, hillphase_.________________.____

Brookfield stony loam, hilly phase__
Charlton stony loam, hilly phase

Gloucester stony fine sandy loam, hilly phase.
Hermon stony fine sandy loam, hilly phase.___

Hollis stony loam, hilly phase__________
Brimfield very stony loam.__ _
Brookfield very stonyloam_____.______
Canaan very stony finesandy loam. ...
Gloucester very stony fine sandy loam
Hermon very stony fine sandy loam.
Hollis very stony loam..__._______

Rockingham very stony loam_.
Paxton stony loam, steep phase___
Rolling stony land (Hollis soil material
Brimfield very stony loam, hilly phase.
Brookfield very stony loam, hilly phase

)

Soils too stony, steep, or poorly
drained to be reclaimed; used
for crops or pasture under pre-
vailing economic conditions.

0l

¢ 'ON ‘0P61 SHIMWUS AMAMAS rTI0S



Canaan very stony fine sandy loam, hilly phase____.
Gloucester very stony fine sandy loam, hilly phase..
Hermon very stony fine sandy loam, hilly phase.___
Hollis very stony loam, hilly phase. ... .. .c...._
Rough stony land:
anaan soil materdal . .. .. .. ...
Colrain soil material .. ..
Hollis soil material_____.__
Rockingham soil material .__
Brimfield soil material. . _.__
Gloucester soil material ... __
Hermon soil material____
Muck, shallow phase._
uc

Rock outerop. ... _______.__.__.
Tidalmarsh. ... ______._......
Gravel pits

I The soils are listed in the approximate order of their general productivity under the prevaijling practices of soil management, the most productive first.

2 The soils are given indexes that indicate the approximate average production of each crop in percentage of the standard of reference. The standard represents the approximate
average yield obtained without the use of amendments on the more extensive and better soil types of those regions of the United States in which the crop is most widely grown.
Absence of an index shows that the crop is not grown on the particular soil type. The indexes are based on estimates of yields, as specific yield data are very limited. .

3 Cow-acre-days, used to express the carrying capacity of pasture land, is the product of the number of animal units carried per acre multiplied by the number of days that ani-
mals can be grazed without injury to pasture; for example, a soil that supports one animal unit per acre for 360 days rates 360; a soil supporting one animal unit on 2 acres for 180
days rates 90; and a seil supporting one animal unit on 4 acres for 100 days rates 25.

¢ These estimates refer to yields obtained on areas drained artificially.

8 These estimates refer to yields from small scattered areas on which stone interferes with seeding and harvesting operations.
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The rating compares the productivity of each of the soils for each
crop to a standard of 100. This index regresents the approximate
average acre yield obtained without the use of amendments on the more
extensive and better soil types of the regions of the United States in
which the crop is most widely grown. in index of 50 indicates that
the soil is about half as productive for the specified crop as is the soil
with the standard index. The standard yield for each crop-is given
at the head of its column. Soils given amendments of lime and com-
mercial fertilizers or special practices, as irrigation, and unusually
productive soils of small extent, may have productivity indexes of
more than 100 for some or all crops.

Six classes of general productivity are indicated in table 9. The
order in which the soils are listed in these classes is based largely on
personal judgment of relative suitability, combined with a percentage
weighting of its crop indexes in column A according to the relative
acreage and value of the individual crops.®

Since it is difficult to measure mathematically either the exact sig-
nificance of a crop in the agriculture of an area or the importance
or suitability of certain soils for particular crops, too much significance
should not f)’e given to the precise order in which each soilgrils listed.
The arrangement, however, does give information as to the general
productivity of the soils.

In the “Remarks” column, the more important characteristics of
conditions that determine the relative suitability of the soils in each
productivity class for agricultural use are mentioned.

The principal factors affecting the productivity of land are climate,
soil (including the many physical, chemical, and biological character-
istics), slope, %lrainage, and management, including the use of amend-
ments. No one of these factors operates separately from the others, al-
though some one may dominate. The factors listed may be grouped
simply as the soil factor and the management factor. Slope, drainage,
and most of the aspects of climate may be considered characteristics
of a given soil type, since the soil type as such occupies specific geo-
graphic areas characterized by a given range of slope and climatic
conditions. Crop yields over a long period of years furnish the best
available summation of the associate(}) factors and are used therefore
where available.

Productivity tables do not present the relative roles that soil types,
because of their extent and the pattern of their distribution, play in the
agriculture of the county. The tables show the relative productivity
o% individual soils according to designated generalized levels of man-
agement. They cannot picture in a given county the total quantitative
production of crops by soil areas without the additional knowledge
of the acreage of the individual soil types used for each of the specified
crops.

8 The relative percentage welghts assigned to the crop indexes are as follows:

Mixed timothy and clover hay B0
Corn (grain)_________.______ 10
Corn (silage)—___ 20
Potatoes —— e 20

No welght was assigned to hay, elther oat or alfalfa, because of the relatively small
ncre:}g?tof Fxécﬁh. Tor solls commonly used largely for pasture, the pasture Index was given
a weight o .
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Economic considerations play no part in determining the crop
productivity indexes. They cannot be interpreted, therefore, into
land values except in a very general way. Distance to market and
other costs of production, relative prices of farm products, and other
factors influence the value of luncf It is important to realize that
productivity, as measured by yields, is not the only consideration that
determines the relative worth of a soil for growing crops. Ease or
difficulty of tillage and ease or difficulty with which productivity is
maintained are examples of considerations other than productivity
that influence the general suitability of a soil for agricultural use. In
turn, steepness of slope, presence or absence of stone, resistance to till-
age offered by the soil because of its consistence or structure, and the
size and shape of areas are characteristics of soils that affect the rela-
tive ease with which they can be tilled. Likewise, inherent fertility
and susceptibility to erosion are characteristics that influence the ease
of maintaining soil productivity at a given level. Productivity, as
measured by yields, is influenced in some degree by all these and other
factors, as moisture-holding capacity of the soil and its permeability to
roots and water, and so they are not factors to be considered entirely
separately from productivity. On the other hand, schemes of land
classification to designate the relative suitability of land for agri-
cultural use must give some recognition to such factors.

LAND USE AND MANAGEMENT

The location of Strafford County in regard to climate and soil is
favorable for the production of a wide variety of crops and for a
diversity in farming activities. Dairying is the chief activity on most
farms, followed in order of importance by poultry raising, potato
growing, market gardening, and orcharding.

The soils vary widely in their external and internal characteristics,
including texture, structure, stoniness, relief, and drainage, and there-
fore vary in their capability for producing crops, grasses, and trees.
At the peak of the agricultural development about 65 percent of the
total acreage of the county was classified as improved land, that is,
tilled or in pasture. Through a gradual selective process the better
soils have remained under cultivafion and much of the less desirable
land at one time cleared has been allowed to revert to forest or brush
pasture. This, of course, was caused in large measure by the changes
m economic conditions brought about by the opening up of the West
and the industrial development in the East.

- Extensive areas of the light-textured soils of the terraces were at
one time cleared but owing to low inherent fertility and droughtiness
they are now largely in forest, lying idle, or used for pasture. The
smooth terrace soils, as the Suffield soils and Melrose, Merrimac, Barn-
stead, and Adams fine sandy loams, with favorable texture, structure,
and good water-holding capacity have always been desirable for
agriculture, and practically all are now under cultivation or in mow-
ing. Clea,ring the land on the glaciated uplands was a slow
process even during the expansion period, owing to the presence of
stone that severely hindered tillage operations and work with im-
proved farm machinery. Much of this land on the steeper slopes and



124 SOITL, SURVEY SERIES 1940, NO. 5

the poorly drained areas have always been in forest, and extensive
areas that were cleared of trees and partly cleared of stone are now in
young forest or brushy pasture. Arveas of cultivated land on the
glaciated uplands now are comparatively stone-free and occur for
the most part in scattered bodies.

Less than 40 percent of the Jand area of the county is in improved
land including plowable pasture, according to the 1940 census. With
a few exceptions the improved land represents the best agricultural
land, and in general the texture and structure are favorable for good
aeration and deep root penetration. Drainage is adequate, and the
water-holding capacity is fair to good. The soils respond to fertiliza-
tion and care and are capable of being built up to and maintained in a
fairly productive state. A large percentage now in forest is probably
best adapted to that use or for pasture because of such factors as stoni-
ness, hilly or steep relief, poor drainage, and low inherent fertility,
which limit their use for hay or cultivated crops. The trend has been
and still is toward the use of the soils for purposes to which they are
best adapted.

On many dairy farms large acreages are used for hay and pasture
and little attention is given to improving these lands, especially the
pastures by removing brush or by fertilization. Dairy cows are often
allowed to roam over large areas of open, brushy, or woodland pas-
tures where grazing is very scant.

From a forestry point of view unrestricted grazing is always de-
structive and even light grazing is harmful and should%)e discouraged.
The most palatable seedlings are often the most desirable forest
species. Therefore, if some of the open pasture lands were improved
and cows kept out of the wooded parts, it would pay dividends in in-
creased milk production and in improved forest.

Erosion is not a serious problem on most of the cultivated soils;
therefore few farmers pay any attention to its control. Plowing up
and down hill is common. Most of the erosion early in spring is the
result of fall plowing, whereas in some cases spring plowing might
be satisfactory.

The form of crop rotation followed varies widely. Long rotations
are the general rule on dairy farms. On the better farms a 5- or 6-year
rotation of corn, potatoes, or sweet corn 1 year and hay or legumes 5 or
6 years is the most common practice. The time that elapses before the
rotation cycle is completed varies widely, depending on the needs of
the individual farm. It may run as long as 9 or 10 years, but the
general practice is to top-dress, reseed, and rotate crops just often
enough to keep the soil in good condition. The New Hampshire Agri-
cultural Experiment Station is not particularly interested in shorten-
ing the rotation on the dairy farms but is interested in improving the
fertility of the hay and pasture lands by top dressing more often.

On the commercial potato farms the length of rotation also varies.
Some farmers follow a 3-year rotation, potatoes 1 year and grass or
legumes 2 years. Others plant potatoes in 2 of 4 years or in 3 of 5 in
the rotation. Recent experiments conducted by the experiment sta-
tion indicate that desira{)le organic-matter content cannot be main-
tained where potatoes are planted in a 3-year rotation and when no
barnyard manure is used.
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Fertilizers and lime or both are used on a large percentage of the
farms. Most of the manure on the dairy farms is used under silage
corn, which is supplemented with 200 to 400 pounds of superphosphate
an acre. A few farmers use 300 to 400 pounds of a 4-12—4 mixture,
especially if little or no manure is available. Lime is usually applied
at the rate of 1 to 114 tons when hay fields are seeded. Some farmers
- also use.300 to 400 pounds of a complete fertilizer. Alfalfa and clover
usually receive 114 to 2 tons of lime and 300 to 500 pounds of a complete
fertilizer when seeded. The quantity of lime used depends on the
reaction of the soil and the past history. A few farmers top-dress
their hay fields with 300 to 500 pounds of a 7-6-6 or 7-7-7 mixture, and
in the last few years lime and superphosphate have been used to some
extent for top-dressing hay fields and pastures. Lime is usually ap-
plied at the rate of 1 ton an acre and superphosphate at the rate of
100 to 200 pounds. Potatoes commonly receive about % ton of 8-16-
16 or 1 ton of 4-8-8, and vegetables and sweet corn 1,000 to 1,500
pounds of a 5-8-7 or 4-8-8 mixture. Commercial apple trees usually
receive 5 to 8 pounds of nitrogen a tree in the form of nitrate of soda
or cyanamide. Fertilization is practically the same on all soils, but in
some cases more attention is given to the requirements of particular
crops. The fertilizers and quantities used are generally the same as
recommended by the agricultural experiment station and by the county
agent.

gTable 10 gives grades of fertilizer suggested for New Hampshire
by the experiment station. This is to be used as a general guide only.
The quantity of fertilizer that should be used will depend on the soil
type, how often the fertilizer is to be applied, the need for feed, and
- the quantity and kind of vegetation present.

ABLE 10.—Fertilizers and pounds per acre recommended for certain crops of
Strafford County, N. H.

High analysis Medium analysls
Crop
: Use per : Use per
Mixture acre Mixture acre
Pounds Pounds
fo) { 8-16-8 300-400 5-10-5 500-600
OTD e oo cr o r oo s s 18248 160-200 | - 14-12 24 300-400
6~12-15
Mixed hay or pasture seedings. - - -cooemeonaeao 8-16-16 } 500-600 { 5-10-10 } 800-500
) 10-20-20 3006-400 10-12-12 500-700
Top dressing for hay (largely grass) ... ..coooooeoeooooe 10-10-10 300-400 7-7-7 400-600
- 10-20-20 200-400 0-12-12 300-700
op dressing for pasture. ......ooo.ooaooiooos emm—n [ 3 8-16-16 .
Sleiel w0400 | 51010 300700
! Manured.

1 Safe minimum fertilizer combination on soils suited to clover. -
3 Will give best pasture where grazing can be controlled.

The hay mixture most commonly used on the well-drained soils in-
cludes timothy, redtop, red clover, and alsike clover. On imperfectly
drained or poorly drained soils red clover is left out of the mixture.
On heavily limed well-drained soils a mixture of alfalfa, timothy, and
red clover is common.
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Table 11 gives the seeding mixtures suggested for New Hampshire
by the experiment station.

TaBLE 11.—Ten seeding miztures suggested for hay and pasture for soils of
Strafford County, N. H.

[Seeding rates given In pounds an acre]

For well-manured

or otherwise ferti-

lized soils, planted
in—

For imperfectly
For well-drained soils ! | to poorl;; (lzrnincd
soils

Sceding mixtures
Unlimed Limed May
5 |6 | 7 June

Mixed hay:?
Alfalfs. .
Red clov
Alsike clov
Timothy... . -
Redtop . o e e ecmedcmeaet

Rotation or permanent pasture:
Sweetcloveroralfaifa. ... ... it
Alsikeclover.._ ..o
Ladino or other white clovers.
Redclover. ...ocoomeeaaaeoo
Timothy...
Redtop.......-
Orchard grass. .
Meadow fescue...

Annual hay: )
BOYDEANS. - eeccmeemmmmeemmmmmm|meee|eemee|ommmee|oomee oo o0
Igunguriuu millet.

Emergenoy pasture:
Japanese Millot. .o oo v oo e e e e e 15 30
Qats B R
Sweetclover. ...

1 Charlton, Paxton, Merrimae, Newmarket, Suﬁield and Gloucester soils.
8 Buxton, Buston, Sudbury, Scarboro; and Biddeford solls.
3 For hay fields tfmt will be pastured later the mixture should contain 1 pound of Ladino clover.

¢ Bofls limed.

Following is a list of varieties suggested for the principal field crops:

Potatoes.—Green Mountain, Chippewa, Irish Cobbler.
Alfalfa.—Grimm, Variegated.

Silage corn.—Sweepstakes, Cornell 29-3, Surecrop.
Soybeans.—Dunfield, Wilson, Manchu.
Oats.—Lenroc, Cornellian, Richland, Gopher.
Vetch.—Hairy.

Barley.—Alpha (Bearded), Wisconsin (Barbless).

Reduction of hay yields is caused largely by the exhaustion of avail-
able plant-food supplies (9). Desirable hay grasses have moderately
high requirements for fertility nutrients, especially so for nitrogen.
When the nitrogen level is reduced to the point at which timothy and
other high-yielding species will not grow so large, grasses of a lower
order of fertility creep in, causing severe competition and finally the
exclusion of the desirable species with a consequent reduction in yield.

In 1933 a top-dressing experiment, in which nitrogen carriers were
compared with each other and with complete fertilizers, was carried
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out on a field of the university farm at Durham on Biddeford silt loam
that had been tile-drained. If undrained the soil is not so well adapted
to the production of hay.

Table 12 gives the dry hay and protein yields when the soil was top-
dressed with fertilizers carrying only nitrogen or complete fertilizers.

TABLE 12.—}-year average hay yields per acre on Biddeford silt loam after
treatment with nitrogen carriers and complete fertilizers

Difference in Difference in
Fertilizers | D;&]h(?y yield from g’:{gm content from’ -

check check

Pounds Pounds Pounds Pounds
- 164

. None (check) 1,703 |cceeomiinoaan

Cal Nitro...___.__ 2,434 731 251 87
Sulfate of ammoni 2,344 641 233 69
Nitrate of soda. ... 2,239 536 220 65
Cyanamide.._. 2,236 533 219 65
Calelum nitrate. .o o iaeaaaas 2,198 495 229 65
8606 ghome-mlxcd) ..................... 3,335 1,632 312 148
8-6-6 (factory-mixed) .. .. .. .. ieiiieen 2,928 1,225 284 120
10-20-20 (factory-mixed) ... oo cooeeo 3, 288 1, 586 201 127

1 A1l plois excopt the check recelved an application that would furnish 32 pounds of nitrogen per acre.

Yields that resulted from the use of fertilizers carrying only nitro-
en were greater than those obtained where no nitrogen was applied.
nly slight differences in yields, however, were obtained when one

nitrogen carrier was compared with another. The increased produc-
tion as a result of the use of complete fertilizers was in two cases more
than double the increase recorded for the nitrogen carriers alone.

Pasture top dressing experiments in New Hampshire indicate that

the response of pasture sods to fertilizers and lime seems to be governed
by the moisture relations of the soil (8). The lighter, drier soils
respond mainly to nitrogen, while the heavier moist soils respond to
all the fertilizer nutrients and lime. The response to nitrogen from
nitrate of soda on Newmarket loam, in Rockingham County, is given
in table 13. The comparison was made between applications of 25 and
50 pounds of nitrogen an acre annually.

TanLE 13.—7-year average yield from applications of nitrate of soda on
Newmarket loam, Rockingham County, N. H.

Fertilizer Difference in. Difference in
: + Dry hay Protein
Fertilizer application h) yield from content from
per acre yieid check content check

Pounds Pounds Pounds Pounds Pounds.
None (check) .. oo ae 1,740 |oooo . 11
: - 312 2,449 709 453 193
Nitrate of sodu. . ..ooeooomviieienooooe. { 156 | 2217 477 371 111

_ With'both dry matter and protein as guides, the lighter application
increased yields more per unit of nitrogen applied than the heavier
application.

The chief reason for the low carrying capacity of New Hampshire
pastures is lack of fertility (8). Restoring this fertility with fertilizer
and lime will improve the land and increase the carrying capacity of
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the pasture, so that the farmer can confine his improvement work to a
small part of his pasture acreage. Mapping out a definite fertilizer
and lime schedule over a period of years will solve the pasture problem
on many farms. Reasonable quantities of materials to apply are 1
ton of lime an acre every 5 or 8 years; 200 to 300 pounds of 47-percent
or 500 to T00 pounds of 20-percent superphosphate every third or
fourth year or in divided applications; and 150 to 250 pounds of one
of the nitrogen carriers annually. If complete fertilizers are used,
annual apphcations are preferable in quantities approximating 200 to
400 pounds of an 8-16-16. fertilizer, or if less nitrogen is needed,
-similar quantities of a 4-16-20.

All the farming lands in New Hampshire, except certain flooded
lands along the Connecticut River, are so acid as to handicap the
successful production of all crops except potatoes (6). Experiments
indicate that on all forage crops grown in the State lime may be
expected to increase the yield to such an extent that a reasonable
application will pay for itself two or three times during the rotation
if legumes are included in the cropping system. Also, data thus far
assembled indicate that lime not only pays a good profit where used
alone but also serves to make manure and chemical fertilizers con-
siderably more effective. Results from the use of lime on grasses, leg-
umes, and soybeans arve shown in Experiment Station Circular 44 (6).

Fertilizer studies with potatoes on Paxton loam in Merrimack
County indicate that omitting potash causes the greatest reduction in
yields, phosphoric acid second, and nitrogen third (7). Results
for fertilizer variations with potatoes on Paxton loam over a period of
6 years are presented in table 14,

TABLE 14.—G6-year average yields of potatoes on Pazxton loam, Merrimack County,
N. H., with 1 ton an acre of varied ferlilizers, 1933-38

. Yield Difference Yield | Difference
Fertilizer per in yield Fortilizer per in yield
acre from check acre from check
Bushels Bughels Bushels Bushels
4-8-7 (check) ... 230 |- 4-16-7 .. 258 419
0-8-7_. 231 —8 184 —55
8-8-7__ 250 +11 259 =420
4-0-7_. 202 —-37

These results and other experimental data on other soils in the
State indicate the need for slightly more phosphoric acid and potash
than is found in a 1-2-2 or similar ratio.

Other experiments were conducted on Paxton loam for the purpose
of comparing high- and low-analysis fertilizers over a period of 6
years, using equal quantities of plant food (7). An average increase
of 30 bughels an acre of potatoes was obtained when 14 ton of an
8-16-14 mixture was used instead of 1 ton of a 4-8-7, both fertilizers
of regular commercial mix. The results favored the double-strength
of high-analysis formula. Concentrated fertilizers cost less per unit
of plant nutrition.

Much information on farm management, crops, pasture and pasture
management, fertilizers, lime, and forest management may be obtained
{,)ronll the New Hampshire Agricultural Experiment Station, at

urham.
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WATER CONTROL ON THE LAND

Water control on the land has three phases—control of runoff
and erosion, drainage, and overflow. Control of runoff is the most
important and the only one that presents a problem in the area. Al-
though there are extensive areas of poorly drained and imperfectly
drained soils, drainage is not a problem, as these soils are not needed
for crops that would require drainage; they are generally more valu-
able for grazing or for forestry in their present state than if artifi-
cially drained. Small areas along the larger streams are flooded
occasionally, usually in winter. The results of flooding are generally
more beneficial than harmful. Recurrent floods, except in local areas,
deposit sediments that tend to maintain and improve the fertility.

CONTROL OF RUNOFF AND EROSION®

The control of runoff requires a proper selection and rotation of
crops along with contour farming, strip cropping, terracing, and any
other means whereby soils are made more absorptive to water and
any surplus water is conducted safely off the land. TErosion is not
generally severe and is largely in the form of sheet erosion, in which
the surface is left generally smooth and the soil loss is imperceptible
to the average person.

Fall plowing, where the land is left bare all winter and subjected to
considerable soll loss during the spring thaws, and running rows up
and down the hill are commonly practiced. Both of these practices
tend to accelerate runoff and erosion. As in any other humid region
it is impossible for the -soil to absorb all the moisture that falls-on it
at times. On clean-tilled land, therefore, where the gradient of slope
is sufficient for rapid runoff some soil loss is inevitable unless proper
control methods are employed. On a large percentage of the cul-
tivated land, the character of the soils and gradient of slope are such
that with good management and simple conservation practices, ero-
sion may be effectively controlled.

In 1940 about 81.5 percent of the total area of 236,160 acres in the
county supported some form of forest cover, according to the census.
The rest was in harvested crops, including hay and plowable pasture,
brushy and stony pasture, idle or fallow land, and miscellaneous lands.

On most of the cultivated land, except the smooth terraces, there
has been some erosion. The degree of erosion ranges from slight to
severe with the highest percentage of the soils falling in the slightly
eroded group (0 to 25 percent o% the original surface soil removed)),
much less in the moderately eroded group (25 to 75 percent of the
original surface soil removed), and relatively little in the severel
eroded group (75 percent or more of the original surface soil
removed).

Active gullies are rare but occur in all three groups. Many former
gullies have been stabilized by changing the use of the land from
cultivated crops to pasture or woodlands. Most of them are shallow
and are crossable with farm machinery, with the exception of a few
short and deep ones that generally occur on the breaks of the sandy

® Prepared by Ford S. Prince, Louis T. Kardos, and Paul T. Blood, Agrono
Unlversity of New Hampshire, and Allan J. Collins, Soil Conservutigh' Sel:lvyiclé).epartment,

855707—49——9
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terraces. After heavy rains rills are noticeable on most sloping cul-
tivated areas. On the light sandy soils of the terraces, there is evi-
dence of slight to moderate wind erosion in places. A few blow holes
are on the loamy sands in exposed places.

Erosion is temporarily stnbilizec} on hay lands, which will be sub-
jected to erosion hazards as it is plowed, planted to cultivated crops,
and reseeded to a hay land mixture. In occasional overgrazed pas-
tures there is some so1l loss by erosion. The most active erosion each
year occurs on the land planted to clean-tilled crops, as corn, potatoes,
market vegetables, and winter squash.

When hay land is first plowed the soil is well granulated and rela-
tively high inhumus, and 1t takes about 2 years for the bulk of the roots
to decompose. During that period moderate rains are readily ab-
sorbed, whereas, rains of hjgh intensity on sloping areas result in
loss of soil. This is evidenced by the following field observations in
the county after a rainfall of 0.79 inches during a 30-minute period as
recorded by the weather bureau at the New Hampshire Agricultural
Experiment Station. Prior to this storm the soil had become very
dry due to subnovrmal rainfall in June and July. The following day
observations were made of the effects of the relatively heavy precipi-
tation in six widely scattered fields throughout the county. At each
of the six selected fields new accumulations of soil varying from 1
to 8 inches were found at the base of the slopes. Shallow gullies,
which were observed in these fields prior to the storm, had been ac-
centuated. Shallow, grassed gullies, which had been observed in
meadow land previously, did not show any perceptible changes as a
result of the storm.

The Suffield and Hartland soils, which consist of a silt loam surface
soil over a clay or clay loam subsoil, are the most erodible in the county
under improper management. The Paxton, Essex, and Becket soils,
which are characterized by a friable loam surface soil and subsoil over
compact till at about 2 feet in depth, are fairly erodible if insufficiently
protected, especially in spring or during heavy rains. With these soils
as soon as the layer above the heavy subsoil or compact layer becomes
saturated further absorption is very slow. Consequently runoff and
soil losses are heavy unless adequate cover is provided. The Glou-
cester, Hermon, and Brookfield soils absorb water readily, owing to
their friable and porous surface and subsoil layers over loose and
friable glacial till. Soils on the light-textured terraces, as the Mer-
rimac, Adams, Melrose, and Barnstead, are subject to little washing
unless the gradient of slope is suflicient to cause rapid runoff.

In view of the erodibility conditions described above, the following
methods are recommended for general control of runoff on moderate
slopes (3-15 percent) :

1. A crop rotation involving at least 3 years of sod out of 5.

2. Maintenance of a good cover of meadow or pasture grasses and legumes
by adequate annual fertilization.

3. Contour cultivation or strip c¢ropping of intertilled row crops.

4, Use of diversion terraces for the removal of surplus water from these
flelds or in preventing it from coming onto them from higher surround-
ings, pastures, or woodland pasture land.

The very gently sloping land (0-3 percent) may be used for culti-
vated crops without special practices when not subjected to concentra-
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tion of runoff water from adjacent areas. The steeply sloping land
{15-30 percent) should be utilized for long-term hay or pasture, ex-
cept on the light-textured soils of the terraces, which should be retired
to woodland. The scattered small areas of very steeply sloping land
(over 30 percent) and those with both severe sheet anc?, gully erosion
should also be retired to woodland.

DRAINAGE

Drainage is a minor problem in the area. Although there are ex-
tensive areas of poorly and impertectly drained soils, there is no
present need for extensive artificial drainage. :

The Whitman soils, occurring in small to fairly large bodies well
distributed throughout the county, are the most extensive of the poorly
drained soils. Areas of Muck and Peat also are fairly extensive,
whereas Scarboro, Biddeford, Saco, Rumney, and Alluvial soils, un-
differentiated, are found in relatively small scattered areas, mainly
in the southern part of the county. Of the imperfectly drained soils,
Peru and  Sutton are the most extensive. Buxton, Sudbury, and
Podunk are much less extensive, the Buxton and Sudbury occurring
mainly in the southeastern part. The Peru are found in scattered
areas associated with the Hermon and Canaan in the northern part of
the county, whereas the Sutton are associated with the Charlton, Pax-
ton, Brookfield, and associated soils throughout the central and south-
ern parts. The poorly drained soils are largely in forest, with scat-
tered bodies cleared and used for pasture or lying idle. A larger
percentage of the Peru and Sutton soils is cleared and used for pasture
or hay and corn, but they also are largely in forest. Considerable
acreage of the Buxton, Sudbury, and Podunk is in pasture or used
for the production of hay and corn.

Practically none of the soils with imperfect or poor drainage is
artificially drained. Open ditches are on a few areas of Biddeford
silt loam and one small area has tile drainage. Silage corn, hay, and
other forage crops are successfully grown on the tile-drained area,
while the areas with open ditches are used almost exclusively for the
production of hay. Otherwise, no attempt has been made to drain any
of the land with impeded drainage.

Under the present system of agriculture there is little call for arti-
ficial drainage. The poorly drained soils are not needed for crops
and are just as valuable, or more so, for grazing or forest in their
present state than if artificially drained. Silage corn, hay, and other
crops can be successfully produced on the imperfectly drained soils,
which are excellent for pasture.

Areas of Buxton and Sudbury soils would be expected to drain
fairly easily, as they generally occur on very gently sloping or undu-
lating positions; the absence of stone would make the task of open-
ing ditches relatively easy. The Peru and Sutton soils would be more
difficult to drain owing to stoniness and consequent difficulty in dig-
ging ditches. Generally, the areas of Whitman soils would be very
difficult to drain because of their low position and stoniness. Muck
and peat also would be difficult to drain because of their low depressed
position and in some cases the absence of natural drainage outlets.
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Drainage ditches would be easier to dig in the Biddeford and Saco
soils than in the Whitman, owing to the absence of stone, but the heavy
subsoil would make subsurface drainage slow even with drainage

ditches.
OVERFLOW

Areas frequently flooded include the Ondawa, Podunk, Rumney,
Saco, and Alluvial soils, undifferentiated. These soils occur in narrow
strips along the main drainageways. The Ondawa and Podunk are
the only soils used extensively for cultivated crops and frequent
flooding generally occurs in winter when there is no damage to growin
crops. RExcept 1n local areas, flooding deposits sediments that ten
to maintain and improve fertility. Therefore, frequent flooding of
the small areas on the first bottoms is generally beneficial rather than
harmful.

FORESTRY *

Strafford County is centrally located in southeastern New Hamp-
shire in a north-south position within the so-called New England
white pine region (15). The range in elevation is from sea level in
the southeast to 1,000 to 1,700 feet in the northern part; the dominant
relief is gently rolling to rolling and hilly. Drainage is mainly to
the southeast ; a large percentage of the soil is well drained.

Agriculture in the county reached its highest development around
1880} since then there has been a gradual decline in the proportion of
improved land. At present, about 75 percent of the total area sup-
ports some type of forest cover. In general, the most extensive areas
of cleared land are in the southeastern and east-central parts, and the
most extensive wooded areas in the northern and western. A large
proportion of the forested areas is on stony to very stony well-drained
upland soils, poorly drained upland soils, and very light soils on the
terraces.

Because of easy water access to Portsmouth, parts of the county
were especially prominent commercially in colonial days, particularly
in relation to the production of white pine timber for shipmasts, spars,
and construction purposes. Water transportation was a simple mat-
ter, so that a gradual process of high grading, which has become
traditional, was instituted, but as the select trees decreased in number,
lower grades were logged. The resulting timber stand is a mixture
of white pine and hardwoods. Associated with the white pine on the
light soils are pitch pine, gray birch, aspen, red maple, pin cherry, and
white oak. On the heavier soils, paper, black, yellow, and gray birches,
white ash, red oak, sugar maple, basswood, beech, and hemlock are
the chief associates. %n old agricultural sites pine predominates,
often as a pure stand. Areas that have always supported forest
¥rowth are more likely to be characterized by mixtures of birch, maple,
1emlock, beech, and other hardwoods.

The occurrence of pure stands of white pine on cut-over areas is
largely due to chance, as white pine seed stored in the dufl does not
germinate well. Seed developed just prior to the time of cutting may
be depended upon to produce good stands of pine on well-drained

1 Prepared by Lewis C. S8wain, assistant professor of forestry, and Willlam A. Medesy,
instructor in forestry, University of New Hampshire. For Yurther detalls on the natlve
trees and shrubs see section on Vegetation, p. 9.
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soils. The same has not held- true on heavier soils, as the rapid
development of hardwood sprouts or seedlings and other heavy vege-
tative cover chokes out the young seedlings.

Mixtures of hardwoods and pine are desirable, not only because
they assist in maintaining biological balance, but also because the
3ua1ity of pine grown under these conditions is superior to that pro-

uced in pure stands. The problem of protection in relation to
disease, insects, and other injurious agencies is also decreased by
maintaining mixtures of species and uneven age classes. The present
stand, while variable in density, is in general understocked with the
more desirable species. Contemplated operations should emphasize
the removal of poorly formed and mature cull trees.

Although products of inferior quality are exceedingly slow in
finding a market, some of the lower grades may usually be absorbed
together with select material. Local sawmills and wood-using in-
dustries should supply the major outlet for products of the farm
woodland. The number of portable sawmills usually operating within
the county varies with market conditions. Also, several permanent
mills are turning out well-manufactured material,

The lumberyards carry on hand southern and western stocks of
material, and local preference has encouraged this practice. Only
small quantities of native lumber are shipped from the area to outside
consumers. The indication therefore is that when high-quality prod-
ucts are produced in the county a local market will be capable of
absorbing them. With such a high percentage of the area in forest
1t is hardly necessary to consider additions of woodland as a beneficial
economic measure. - On the contrary, it may be desirable to enlarge
or improve the pastures in some localities. Improving pastures, how-
ever, would not necessarily reduce the total forested area, as better
grazing conditions can be provided by making good use of a much
smaller acreage.

Several towns and cities have found it profitable to make recreational
grounds and other uses of municipally owned land. Several well-
managed town and city forests are in the county. No national forests
and only a few State-owned lands have been established, probably
owing to difficulties in the administration of small scattered tracts.

In the interest of watershed protection, balanced biological condi-
tions, and the general conservation of natural resources, it appears
desirable to recommend further State acquisition or cooperative regu-
lation .of several relatively large woodland areas. Smaller tracts
would receive wide uses as picnic areas or day camping grounds.
Similarly private development of well-situated roadside or shore prop-
erties may prove to be a means of increased income.

The prevalence and extent of fires in earlier years are indicated
by the composition of the present stand, in which are represented pin
cherry, aspen, gray birch, paper birch, and scrub oak. Fire preven-
tion and suppression are administered by the State forester at present.
The 6rganization includes a district leader, town wardens, and deputies
throughout the county. Each district is supplied with observation
towers and power-pumping equipment. Recent developments include
the use of short-wave radio. Although improvements may be ex-
pected in relation to the efficiency of fire-suppression crews and com-
munication systems, the fire record is satisfactory.
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Insect and disease control presents a serious problem. Both Fed-
eral and ‘State agencies are doing effective work with private coop-
eration. Without considering the beneficial aspects or effectiveness of
direct control, forests composed of various age classes and a mixture
of species are less easily destroyed by either insects:or disease than
are pure even-aged stands.

Unrestricted grazing of dairy cattle and other livestock is alwiys
destructive to the forest. Some of the most palatable seedlings are also
the better forest species. Recent investigations show that even light
grazing is harmful and should be discouraged. Other effects of graz-
iniare soil compaction and mechanical injury to roots and trees.

umbering until recently has been carried on almost entirely by
operators who either purchased standing timber or bought woodlands
outright. This practice usually results in cutting the larger and more
valuable trees for lumber and selling the rest as fuel wood. In these
circumstances very little is left to form the basis of another forest.
Serious soil deterioration frequently follows this practice.

Another system consists in cutting hardwood for fuel, and until a
decade ago large quantities of excellent hardwood were disposed of in
this manner. The latter practice encouraged softwoods and did less
harm than clear cutting. Judicious planning and cutting with regard
to continuous or sustained yield, however, are to be recommended as
the best methods of maintaining productive forests.

Wood-using industries, which are well scattered throughout the
area, are dependent upon a local supply of lumber. Since the success
of these organizations depends upon the forest, and local labor is de-
pendent upon the woodworking establishment, it is of the highest
importance to maintain the balance between supply and demand:

The plan of management should contemplate removing overmature
and inferior trees as rapidly as possible to make room for others that
are more desirable. Reproduction should be attained as far as possible
by natural means, and what little planting may be necessary should
be confined to the drier sites and ridge tops. Native species are satis-
_ factory for planting, and there is little need to consider exotics. In
general, the light dry soils can be planted to red pine, and on those
slightly heavier, white pine can be expected to grow well. Among
the hardwoods, maple, ash, and oak are found occupying heavier soils
with more availabﬁe moisture. Since good harri)wood stands can
uisually be developed from existing seedlings or sprouts, very little
consideration need be given to other than natural reproczluction.

MORPHOLOGY AND GENESIS OF SOILS

Soil is the product of the forces of weathering and soil development
acting on the parent material deposited or accumulated by geologic
agencies. The characteristics of the soil at any given point depend on
(1) the physical and mineralogical composition of the parent material;
(2) the chimate under which the soil material has accumulated and
has existed since accumulation; (3) the plant and animal life in and
on the soil; (4) the relief, or lay of the land; and (5) the length of
time thé forces of development have acted on the material. The
climate,-and its influence on soil and plants depends not only on tem-
perature, rainfall, and humidity but also on the physical character-
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istics of the soil or soil material and on the relief, which, in turn,
strongly influences drainage, aeration, runoff, erosion, and exposure
to sun and wind.

Strafford County lies within two great soil groups of the United
States—the Brown Podzolic and the Podzol. About three-fourths of
the area, in the southern and central parts of the county, is in the
Brown Podzolic region, and the true Podzols are found at higher
elevations in the northern part.

The area lies within two physiographic sections of the New England
province, the Seaboard Lowland and the New England Upland. The
Seaboard Lowland section, in the southeastern part, consists of nearly
level to gently rolling sand plains and lacustrine deposits interspersed
with fairly smooth glacial hills of gentle slope for the most part. The
general range in elevation is from sea level to 200 feet above, with
a few scattered hills rising above 200 feet. The New England Upland
presents features of a tﬂoroughly dissected plateau, which slopes
gently southeastward., Elevations range from about 200 feet in the
southeastern part to 1,000 to 1,700 feet on a low range of mountains in
the northwestern corner of the county. The relief varies from
nearly level or rolling on the interstream ridges to steep and broken.
Drainage conditions range from excessive on some of the sandy ter-
races to poor on the low-lying flat or depressed areas.

The climate of the area may be classified as oceanic and modified
continental. At Durham, in the southern part of the county, the
mean annual temperature is 46.1° F. and the average annual precipita-
tion is 38.01 inches. In the northern part, the mean average tempera-
ture is several degrees lower and the average annual precipitation
several inches higher. :

The Podzol soils in the northern part have developed under climatic
conditions of comparatively high rainfall and low evaporation, re-
sulting in a rather high percentage of percolating water in the soil.
The ground is frozen for several months during the year. All these
factors favor the growth of a dense forest vegetation, conifers being
common. Organic matter from fallen leaves is abundant and highly
acid and does not break down readily, thereby accumulating on the
forest floor as a mat. As most of the parent material is rather low
in minerals that furnish bases, this organic mat is more acid than it
would be were the parent material higher in content of lime. Under
these conditions the bases or soluble salts are readily removed by the
downward movement of water as fast as they become available, and
only a small quantity remains in the thin upper layer of the true soil.
The normal well-developed Podzol soils are characterized in undis-
turbed forest areas by a surface mat of partly decayed leaves, branches,
and wood fragments over a light-gray to light brownish-gray (10)
leached layer averaging a few inches in thickness, with or without a
very thin intermediate dark-gray mineral layer (1Z3). The upper
subsoil (B,) is brown or rusty brown, somewhat heavier textured than
the surface soil, and grades through the yellowish-brown lower B
horizon to the parent material. '

The Brown Podzolic soils develop under conditions of slightly
higher temperature, more rapid evaporation, less leaching, and less
accumulation of organic matter on the surface than do the true Podzols.
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These conditions favor the dominance of deciduous trees in the forest
vegetation. The higher summer temperatures favor more rapid
evaporation and more disintegration and leaching of the organic mat-
ter on the surface. A normal mature profile, under undisturbed
forest cover, has an organic mat on the surface and-a very thin gray
leached layer just beneath it varying in thickness from a mere film to

enerally less than 1 inch (73). The B horizon is largely yellowish-
ﬁrown and has only the beginnings of a dark-brown orterd}:a just below
_the1 gray layer. The total depth of the solum is usually less than 30
inches.

The original forest cover was mixed hardwoods and softwoods of
red, scarlet, and white oaks, hickory, red and sugar maples, white and
pitch pines, beech, yellow birch, white ash, basswood, and spruce.
The distribution and dominance of the various species were governed
somewhat by soil, drainage, and climatic conditions. An unusually
large number of species was present, owing to the fact that the area lies
in a transitional belt between the central hardwood forest typified by
oak, chestnut, and pine, and the beech, hard maple, and hemlock forest
of the north. Practically.all the original forest growth has been
removed, and the present forest consists of second- and third-growth
trees of the original species.

The area lies within the glaciated region of North America where
the material from which the soils have developed has accumulated
largely through glacial action and been deposited by the receding ice:
as till or as outwash from the melting glacier. Fairly large areas in
the-southeastern corner of the county have developed from marine or
lacustrine deposits on an old sea floor or in temporary lakes formed
near the glacier. In the glaciated region the till varies from very
shallow to deep. Extensive areas of shallow soils exist where outerops
are numerous; the glacial drift is generally shallow, and the soils are -
influenced to some extent by residual material. The glacial ontwash
from terraces consists of assorted coarse sands and gravel. The marine
or lacustrine deposits consist of bedded silts, clays, and sands. Al-
Iuvial soils on the present stream flood plains are composed of recently
deposited sediments,

As much of the glacial material was transported only a short dis-
tance, the underlying rock formations play an important part in the
distribution of the parent material from which the soils have devel-
oped. Rock of the area shows a wide variety of highly metamor-
phosed sedimentary rocks, as granite, gneiss, syenite, granodiorite,
coarse crystalline gneiss and schist, and weak mica, calciferous, and
pyritiferous schists. The relatively complex geologic pattern with
further mixing of these materials by overdrag from glacier movement
gives an even more complex pattern of soil parent material. In poorly

rained positions little profile development has taken place, whereas
on the well-drained uplands the soils have reached a fair degree of
maturity. The soils in the Podzol region have developed from the
same kind of material as those in the Brown Podzolic region, and the
difference in profile characteristics is caused by different environmental
conditions.

The Gloucester soils may be considered typical of the normal mature
profile developed from granitic materials in the Brown Podzolic area.
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A profile description of Gloucester stony fine sandy loam on an 8-per-
cent slope in a wooded area of mixed hardwoods and conifers 114 miles
south of Peaked Hill, Barrington, is as follows:

As. 2 to 0'inch, brown to dark-brown partly decomposed leaf litter.

A,. 0 to 114 inches, brownish-gray or grayish-brown friable fine sandy loam,
firm in place and well matted with small roots.

B.. 1'% to 9 inches, yellowish-brown friable fine sandy loam, heavier than
layer above; the upper few inches a light reddish brown in places.
A small quantity of gritty material in upper part increases with
depth. The soil is structureless to weak medium granules.

Bs. 9 to 26 inches, pale-yellow or grayish-yellow loose and friable gritty and
gravelly sandy loam with some stone and rock fragments, becoming
lighter in texture and containing more gritty material with depth,

C. 26 to 40 inches +4-, gray or yellowish-gray loose and gritty granitic till
with little or no compaction; stone, boulders, and small rock frag-
ments throughout.

_This soil is developed from glacial till of granitic origin, and gra-
nitic boulders and small rock fragments are present on the surface and
throughout the profile. All layers are acid. The mechanical analysis
of a sample of Gloucester sandy loam from Medway, Mass., indicates
that there has been little transter of material within the profile (2).
No significant variations in eolloid content were observed, but the
chemical analysis of the same sample indicates that eluviation of iron
and alumina has been marked. The silica-sesquioxide ratio of the
colloid of the B, horizon is 0.64 and the silica-alumina ratio 0.79.

The Essex soils are closely associated with the Gloucester and differ
from them mainly in being developed on compact granitic till. They
generally occur on smoothly rounded hills where apparently the glacier
exerted great pressure to form the compact till. The dominant relief
is gently sloping to sloping.

The Charlton soils, which are fairly extensive, are representative of
the soils developed in this region from schistose glacial till. A profile
description of Charlton stony loam, samples of which were taken in a
forested area 114 miles southwest of Méaderboro Corner, Rochester, is
as follows:

As. 134 to 0 inch, dark-brown partly decomposed organic debris.

A;1. 0 to 1 inch, brownish-gray loose and fluffy loam high in organic matter
and well matted with roots. :

A;2 1 to 2% inches, rich-brown mellow loam well matted with roots and
having a very soft granular structure. .

B.. 214 to 13 inches, moderate yellpwish-brown loam firm in place and with a
soft granular structure; upper few inches darker brown than lower
part. A small quantity of gritty material and small rock fragments
that increase with depth is present. Roots are well distributed
throughout.

B;. 13 to 23 inches, light yellowish-brown gritty light loam with about the
same structure as layer above; becomes lighter in texture and color
and contains more coarse material with depth ; not so many roots as
layer above but well distributed.

C. 23 to 48 inches, greenish-gray or greenish-yellow slightly compact schistose
till of a loam texture; breaks into soft plates or granules that are
easily crushed with pressure, Schist and granite boulders and slabs
and chips of schist are scattered over the surface and throughout the
soil. The relief is rolling, and drainage is well established. The
forest species consist of white and pitch pines, red and black oaks,
red maple, and gray birch.
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The profile charactevistics of the Paxton soils are somewhat similar
to those of the Charlton, except that they are underlain by a compact
till. They usually occur on smoothly rounded drumlinlike hills where
apparently great pressure was exerted by the glacier in forming the
compact substrata.

The Hollis soils are closely associated with the Charlton, and are
generally shallow over schist bedrock. They are derived largely from
till similar to that from which the Charlton soils are developed and
to a less extent from residual material from the underlying bedrock.

The Brookfield soils are developed from till derived mainly from
reddish-brown mica schist rock that contains iron pyrites in places.
These soils are characterized by a rusty-brown or strong yellowish-
brown color throughout. The relief is rolling, and drainage is well
established. A profile description of Brookfield stony loam in a for-
ested area 214 miles southwest of East Barrington, Barrington, is as
follows:

A, 2 to 0 inch, brownish-black organic mat.

A O to 1 inch, brownish-gray mellow loam well matted with roots.

B.. 1 to 8 inches, strong yellowish-brown loam, firm in place, but breaking
down when disturbed into very soft granules; containg some gritty
matterial and small rock fragments ; roots well distributed through-
out.

Bs. 8 to 26 inches, brilliant brownish-yellow loose and gritty fine sandy
loam or sandy loam; contains more coarse material and rock frag-
ments with depth,

C. 26 to 48 inches, light yellowish-brown gritty and gravelly coarse sandy
loam till derived mainly from micaceous schist rock; mica schist
boulders and some granite and gnelss scattered over the surface
and embedded in the soil.

The Brimfield soils are closely associated with and are essentially
shallow Brookfield soils. They are generally shallow over mica-schist
bedrock, and surface outcrops are numerous.

The Newmarket soils are developed from till derived mainly from
granodiorite rock. The till is greenish gray, gritty, and contains
many disintegrated fragments of granodiorite rock. Closely associ-
ated with these soils are the Rockingham which are generally shal-
low over granodiorite bedrock.

Soils of the Colrain series are inextensive in this area and are gen-
erally shallow over schist bedrock or disintegrated and ‘partly
weathered schist. They are developed largely from a thin mantle of
glacial till derived mainly from calciferous phyllite schist and sili-
ceous limestone and to a less extent from residual material from the un-
derlying rock. Leaching of carbonates has been rather thorough, and
the reaction of the surface and subsoil layers is very strongly to me-
dium acid. The reaction of unaltered till ranges from nearly neutral
to neutral. In profile characteristics these soils closely resemble the
Hollis, except that the brown coloring is slightly more intense
throughout. _ :

The Sutton soils occupy the imperfectly drained positions asso-
ciated with the Charlton, Paxton, Brookfield, and associated soils.
They are characterized by a brown to grayish-brown surface soil over
a mottled gray and brown subsoil. The poorly drained dark-surface
Wl}litman soils occupy the poorly drained areas associated with these
soils.
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The Hermon soils may be considered -typical of the Podzol soils.
They have developed from granitic till and granite, and gneiss stone
and boulders are scattered over the surface and embedded in the soil.
All layers are acid. Drainage is good. A profile description of
Hermon stony fine sandy loam collected 3 miles southeast of Middle-
ton Corners, Middleton, on a 9-percent slope in a forested area of
white pine, hemlock, spruce, beech, maple, red oak, and gray, yellow,
and paper birches is as follows:

A, 4 to O inch, darkbrown nearly raw to fairly well-decomposed organie
debris well matted together with roots under about 2 inches of raw
leaves.

A. 0 to 21 inches, light-gray or brownish-gray flne sandy loam, having
a very thin dark-gray layer at the top and a very thin grayish-
brown layer near the bottom. This material in place has a very
soft platy structure that breaks down easily into a structureless
mass.

B;.. 2% to 8 inches, brown or rusty-brown fine sandy loam with weakly
indurated lumps, containing some gritty material and fragments
of granite rock.. These lumps are reddish brown on the outside
and yellowish brown on the inside when crushed. This layer is
firm in place and when disturbed breaks down into very soft
granules.

B;: 8 to 18 inches, yellowish-brown loose and friable fine sandy loam, con-
taining more gritty material and rock fragments than the layer
above and having very little structure.

B, 18 to 23 inches, pale yellowish-brown loose and gritty fine sandy loam
or sandy loam, containing considerable coarse gritty mraterial
and rock fragments,

C. 23 to 40 inches }, gray to yellowish-gray loose and gritty till of a sandy
loam texture, with soft platy structure in places and numerous
fragments of parent rock.

The results of the chemical analysis of a sample of Hermon sandy
loam taken 4 miles north of Canaan Center, Grafton County, N. H,,
shows that it is characteristic of the Podzol profile in that the silica re-
mains high in the A horizon while there is a marked increase in one
of the sesquioxides in the B horizon (2).

The Becket soils are closely associated with the Hermon in the
northern part of the county and are somewhat similar to them. They
generally occur on smoothly rounded hills and are underlain by com-

act granitic till. Soils of the Canaan series are essentially shallow
ermon. They are generally shallow over granite or gneiss bedrock,
and surface outerops are numerous.

The Peru and Whitman soils occupy the imperfectly drained and
poorly drained positions, respectively, in association with the Her-
mon, Becket, and Canaan soils.

The Merrimac soils arée typical of the Brown Podzolic soils on the
outwash terraces. A profile description of Merrimac fine sandy loam
taken in a forested area 2% miles west of Salmon Falls is as follows:
-Ao. 1 to 0 inch, dark-brown partly decomposed organic debris.

A,. 0 to 7 inches, pale-brown mellow and friable fine sandy loam, with a very
soft granular-structure.

B.. 7 to 15 inches, yellowish-brown friable fine sandy loam fairly firm in place
and when disturbed breaking down into very soft irregular frag-
ments.

Bi:. 15 to 24 inches, yellow or pale-yellow gritty light fine sandy loam with
considerable gritty material and gravel at lower depths.

C. 24 to 40 inches, mixture of gray, yellowish-brown, and yellowish-gray

stratified coarse sand and gravel, with a few rust-brown streaks at
the top of the layer.
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The soils of the Barnstead series are similar to the Merrimac in tex-
ture, structure, and consistence. They are developed from outwash
material derived in part from schist high in iron pyrites and mica and
are characterized by a rich-brown surface over a rusty-brown or strong-
brown subsoil. :

The soils developed on hummocky or uneven relief associated with
the Merrimac and Barnstead soils are represented by the Hinckley and
Jaffrey series, respectively. The Adams are developed on sandy ter-
races and are similar to the Merrimac in profile characteristics, except
that there is little or no gravel in the profile or parent material and
they may be underlain by clay at a depth of 8 to 10 feet.

The Sudbury and Scarboro soils occupy, respectively, the imper-
fectly drained and poorly drained positions in association with the
sandy terrace soils,

Suffield silt loam is representative of the mature profile developed on
the terraces from marine or lacustrine silt and clay sediments. A
profile description of-Suffield silt loam on a 4- to 5-percent slope in a
forested area 1 mile west of Durham post office is as follows:

A,. 1toOinch, brownish-gray partly decomposed leaf litter.

Ai. 0 to 5 inches, brown mellow and friable loose and fluffy light silt loam
with a-soft granular structure and well matted with small roots.

B: .. 5 to 10 inches, yellowish-brown friable and mellow silt loam, firm in place
but breaking down easily into irregular clods or lumps that crumble
into a soft granular mass with little pressure.

B, 10 to 17 inches, olive- or weak-yellow silt loam; when distrubed breaks
into irregular fragments easily crushed into soft granules; slightly
plastic when wet.

By 17 to 24 inches, olive-yellow mottled with gray silt loam, compact in place,
and when disturbed breaking out into irregular blocks or clods,

which when moderately dry crush down to a granular mass; plastic
when wet,

C. 24 to 40 inches, greenish-gray silty clay loam very compact in place and
breaking out into hard fragments hard to crush when dry; sticky
and plastic when wet. The surface and subsoil Iayers are acid but
the unaltered silts and clays may be slightly acid or neutral.

The Hartland soils are closely associated with the Suffield, occupy-
ing the hilly to steep broken and eroded areas. They generally occur
on the broken edges of terraces or bordering small drainageways.
Associated with the Suffield soils on the imperfectly drained and
poorly drained positions, respectively, are the Buxton and Biddeford
soils.  The Melrose soils also are closely associated with heavy marine
soils and are characterized by shallow sandy deposits over silts and
clays.

The recent alluvial soils are young and have been subjected to
little or no leaching. They bear a direct relation to the material from
which derived. The Ondawa soils are well drained,.and the Podunk
soils imperfectly drained, and the Rumney, Saco, and Alluvial soils,
undifferentiated, poorly drained.

The organic soils vary in degree of decomposition and depth. The
brown fibrous peat has undergone little decomposition. Muck con-
tains considerable mineral matter and is fairly well decomposed,
especially in the upper part.



STRAFFORD COUNTY, NEW HAMPSHIRE 141

LITERATURE CITED

(1) ApeLL, M. F.
1940. STUDIES OF PASTURE MANAGEMENT, N, H. Agr. Expt. Sta. Bul. 328,
24 pp., illus.
(2) Brown, L C., and Byers, H. G.
1938. CHEMICAL AND PHYSICAL PROPERTIES OF CERTAIN SOILS DEVELOPED
FROM GRANITIC MATERIALS IN NEW ENGLAND AND THE PIEDMONT,
AND OF THEIR coLrorps. U, 8, Dept. Agr. Tech. Bul. 609, 56 pp.
(3) CARRIER, L.
1923. THE BEGINNINGS OF AGRICULTURE IN AMERICA. 323 pp., illus, New
York and London.
(4) GoLpTEWAIT, J. W. - - .
- 1925. THE GEOLOGY OF NEW HAMPSHIRE. N. H. Acad. Sci. Handb. 1, 86
pp., illus. Concord, N. H.
(5) McKinnon, F. 8, Hypg, G. R, and Cring, A. C.
1935. CUT-OVER OLD FIELD PINE LANDS IN CENTRAL NEW ENGLAND. Harvard
Forest Bul. 18, 80 pp., illus.
(6) PrincE, F. 8., and Broop, P. T.
1934, LIMING NEW HAMPSHIRE FARM LAND. N. H. Agr. Expt. Sta. Cir. 44,
12 pp., illus.
Broop, P. T., CoaTes, W. H., and PrILLIPS, T. G.
1940. EXPERIMENT WITH poTATOES. N, H. Agr. Expt. Sta. Bul. 324, 38 pp,,
illus.
PERCIVAL, G. P., BLoop, P. T., and ScRIPTURE, P, N.
1940. PASTURE TOP-DRESSING IN NEW HAMPSHIRE. N. H. Agr. Expt. Sta.
Bul. 320, 24 pp., illus.
PHILrs, 1. G., Broop, P. T, and Percivar, G. P.
1938. EXPERIMENTS WITH GEASsS HAY. N. H. Agr. Expt. Sta. Bul. 306, 24
pp., illus.
(10) Ricg,.T. D., NICKERSON, D., O'NEAL, A. M., and THORP, J.
1941, PRELIMINARY COLOR STANDARDS AND COLOR NAMES FOR BOILS. U. 8.
Dept. Agr. Misc. Pub. 425,712 pp., illus.
(11) RorLuiNs, F. W,
1902, THE TOURISTS' GUIDE-BOOK TO THE STATE OF NEW HAMPSHIRE. Ed. 2.
365 pp., 1llus. Concord, N. H.
(12) ScarEks, J.
1914. HISTORY OF STRAFFORD COUNTY, NEW HAMPSHIRE, AND REPRESENTATIVE
crmizens. 953 pp., illus. " Chicago.
(13) UNITED STATES DEPARTMENT OF AGRICULTURE.
1038, soiLs anp MEN. U. S. Dept. Agr, Yearbook 1938: 1-1232, {lluns.
{14) UNI1vERSITY OF NEw HAMPSHIRE.
1934, POTATO GROWING IN NEW HAMPSHIRE, N, H. Ext. Serv. Bul. 45, 32
pp., illus.
(15) WesTvELD,.R. H.
1939. APPLIED -SILVICULTURE IN THE UNITED STATES. 567 pp., illus. New
York and London.
(16) Woobpwarp, K. W.
1936. LAND USE IN NEW HAMPSHIRE. Jour. Forestry 34: 975-982.

(7N

(8)

9)

U, 5. GOVERNMENT PRINTING OFFICE: 1949

For sale By the Superintendent of Documents, U. 8. Government Printing Office,
Washington 25, D. C. - Price $1.75



s

Areas surveyed in New Hampshire shown by



Accessibility Statement

This document is not accessible by screen-reader software.
The U.S. Department of Agriculture is committed to making its
electronic and information technologies accessible to individuals
with disabilities by meeting or exceeding the requirements
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as
amended in 1998. Section 508 is a federal law that requires
agencies to provide individuals with disabilities equal access to
electronic information and data comparable to those who do not
have disabilities, unless an undue burden would be imposed
on the agency. The Section 508 standards are the technical
requirements and criteria that are used to measure conformance
within this law. More information on Section 508 and the
technical standards can be found at www.section508.gov.

If you require assistance or wish to report an issue related
to the accessibility of any content on this website, please
email Section508@oc.usda.gov. If applicable, please include
the web address or URL and the specific problems you have
encountered. You may also contact a representative from the
USDA Section 508 Coordination Team.

Nondiscrimination Statement

In accordance with Federal civil rights law and U.S.
Department of Agriculture (USDA) civil rights regulations and
policies, the USDA, its Agencies, offices, and employees, and
institutions participating in or administering USDA programs
are prohibited from discriminating based on race, color,
national origin, religion, sex, gender identity (including gender
expression), sexual orientation, disability, age, marital status,
family/parental status, income derived from a public assistance
program, political beliefs, or reprisal or retaliation for prior civil
rights activity, in any program or activity conducted or funded
by USDA (not all bases apply to all programs). Remedies and
complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of
communication for program information (e.g., Braille, large
print, audiotape, American Sign Language, etc.) should contact
the responsible Agency or USDA's TARGET Center at (202)
720-2600 (voice and TTY) or contact USDA through the



www.section508.gov
mailto:Section508@oc.usda.gov
http://www.ocio.usda.gov/policy-directives-records-forms/section-508/usda-section-508-coordination-team

Federal Relay Service at (800) 877-8339. Additionally, program
information may be made available in languages other than
English.

To file a program discrimination complaint, complete the
USDA Program Discrimination Complaint Form, AD-3027, found
online at http://www.ascr.usda.gov/complaint_filing_cust.html
and at any USDA office or write a letter addressed to USDA and
provide in the letter all of the information requested in the form.
To request a copy of the complaint form, call (866) 632-9992.
Submit your completed form or letter to USDA by:

(1) mail:  U.S. Department of Agriculture
Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410;

(2) fax:  (202) 690-7442; or

(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.


http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake@usda.gov

	Accessibility Statement
	Cover
	Contents
	Summary
	General Nature of the Area
	Agriculture
	Soil Survey Methods and Definitions
	Soil Series and Their Relations
	Estimated Yields, Productivity Ratings, and Land Classification
	Land Use and Management
	Water Control on the Land
	Forestry
	Morphology and Genesis of Soils
	Literature Cited
	Plates
	Plate 1
	Plate 2
	Plate 3

	Soil Maps
	Soil Map - Northern Sheet
	Soil Map - Southern Sheet




