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HOW TO USE THE SOIL SURVEY REPORT

OIL SURVEYS PROVIDE a foundation for all land use programs. The

report on each survey and the map that accompanies the report present
information both general and specific about the soils, the crops, and the agri-
culture of the area surveyed. The individual 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 gemeral groups: (1) Those interested in the area
as a whole; (2) those interested in specific parts of it; and (8) students and
teachers of soil science and related agriculturgl 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 general
land use planning—the placement and development of highways, power lines,
docks, urban sites, industries, community cooperatives, resettlement projects,
and areas for private or public forests, recreation, and wildlife management.
the following sections are intended for such users: (1) General Nature of the
County, in which physiography, relief, drainage, climate, water supply, vege-
tation, history, population, industries, transportation, markets, and cultural
developments are discussed; (2) Agriculture, In which a brief history of the
agriculture 18 given and the present agriculture described; (3) Productivity
Ratings and Land Classification, In which the productivity of the soils is given
and a grouping of solls presented according to thelr relative physical suitability
for agricultural use; (4) Land Use and Soll Management, in which the present
use of the solls s described, thelr management requirements are discussed, and
suggestions made for improvement in management ; and (5) Water Control on the
Land, in which problems pertaining to drainage and control of runoff are treated.

Readers interested chiefly in specific areas—such as some particular locallty,
farm, or fleld—include farmers, agricultural techniclans interested In plaunlng
operations in communities or on individual farms, and real estate agents, lan
appraisers, prospective purchasers and tenants, and farm loan agencies, The
reader's first step 18 to locate on the map the tract with which he i8 coneerned.
The second 1s to identify the solls on the tract by locating in the legend on the
margin of the map the symbols and colors that represent them. The third step
is to locate in the table of contents in the section on Solls the page where each
type is described in detail and inforination given as to its suitability for use
and its relation to crops and agriculture, He will also find useful specific in-
formation relating to the solls in the sections on Productivity Ratings and Land
Olassification, Land Use and Sofl Management, and Water Control on the Land.

Students and teachers of soil science and allied subjects, including crop pro-
ductlon, forestry, animal husbandry, economics, rural soclology, geography, and
geology, will find thelr special {nterest in the section on Morphology and Genesis
of Solls. They will also find useful Information in the section on Sofls, in which
are presented the general scheme of classification of the solls of the area and a
detalled discussion of each type. For those not nlready famlliar with the
classification and mapping of solls, these subjects are discussed under Soll
Survey Methods and Definitions. Teachers of other subjects will find the
sectlons on General Nature of the Aren, Agriculture, Productivity Ratings and
Land Classification, and the first part of those on Soils of particular value In
determining the relations between their special subjects and the soils in the area.
th’l?his soll survey of Swaln County, N. C., is a cooperative contribution from
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ITUATED in the great Smoky Mountains in western North Cavo-
lina, Swain County is one of the highest and most rugged areas in
castern United States. Second-growth forests cover 90 percent of
the steep uplands area rising over 6,000 feet above sea level.  Lumber-
ing continues a lucrative source of income from the sale of acid-
extract wood, pulpwood, and tanbark as well as the usual lumber forms.
Agriculture, restricted to rather himited areas, has been carried on
successfully from early days, with corn, wheat, rye, and oats as the
chief crops, although some hay, sweetpotatoes, and tobacco are grown.
Livestock is raised mainly for local use.  Garden vegetables and fruits
make up locally consumed products. To provide a basis for the best
use of the land agriculturally u cooperative soil survey was begun in
1937 by the United States Department of Agriculture, the North
Cavolina Department of Agriculture, and the North Carvolina Agricul-
tural Experiment Station. The report 1s here presented and may be
briefly summarized as follows.

SUMMARY OF THE SURVEY

Swain County, formed in 1871, is in the extreme western part
of North Carolina, 1ts northern boundary adjoining the Stale of
Tennessee.

The county is in the Appalachian Mountains, its northern part in
the Great Smoky Mountains. The elevation ranges from about 1,100
feet on the North Carolina-Tennessee State hine to 6,642 feet on
Clingmans Dome, one of the highest points in eastern United States.
Surface relief ranges from ncarly level in the first bottons along
streams to hilly in the intermountain upland and steep and rugged
in the mountain upland.

The streams have dissected the uplands thoroughly, and all the
county except some small areas near streams has good to excessive
surface drainage.

A large part of the county is forested, although practically all the
virgin timber has been cut for lumber and other uscs. The forests
consist mostly of deciduous trees and some pines. Red spruce and
balsam grow in places on some of the high mountains.

The Cherokee Indian Reservation is in the county, as arc parts of
the Great Smoky Mountains National Park and the Nantahala Na-
tional Forest.

The soil survey of the county disclosed 14 soil types, 9 soil phases,
2 soil complexes, and 5 miscellaneous land types.

The soils of the county are grouped in five classes, on the basis of
their relative physical suitability to the agriculture: The First-,
Second-, and Third-class soils are considered suitable for the produc-
tion of crops, although they differ somewhat for this use; soils of the
Fourth-class are considered better suited to pasture than to crops, al-
though some areas of some of the soils can be used for crops; and the
Fifth-class soils are better suited to forestry than to pasture, but. some
arcas can be used as pasture land. This grouping is not to be taken
ns recommendation for use.

2



SWAIN COUNTY, NORTH CAROLINA 3

Water control on the land involves practices having to do with the
regulation of runoff and with the maintenance of favorable soil-
moisture conditions.

The factors of soil formation and the descriptions of soils repre-
senting great soil groups are of value to those intcrested in the
morphology and genesis of the soils. The great soil groups repre-
sented in Swain County are Red Iodzolic, Gray-Brown Podzolic,
Brown Forest, Lithosols and shallow soils, and alluvial soils.

GENERAL NATURE OF THE AREA
LOCATION AND EXTENT

Situated in the extreme western part of North Carolina, adjoining
Tennessee (fig. 1), Swain County is very rregular in outline, most of
its boundary following natural features. It comprises an area of 539
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Fieure 1.—Location of Swain County in North Carolina.

square miles, or 344,960 acres. Bryson City, the county seat, is in the
south-central part, 50 miles west of Asheville and 270 miles west of
Raleigh.

& PHYSIOGRAPHY, RELIEF, AND DRAINAGE

The county lies in the Appalachian Mountains, which is the eastern
division of the Appalachian province, the three main divisions of
which are the Appalachian Valley, the Cumberland Plateau, and the
Appalachian Mountains. The Appalachian System comprises a
number of minor ranges, which under different local names, extend
from southern New York to central Alabama. Some of the promi-
nent ranges are the South Mountain of Pennsylvania, the Blue Ridge
and Catoctin Mountains of Maryland and Virginia, the Great Smoky
Mountains of Tennessee and North Carolina, and the Cohutta Moun-
tains of Georgin.®

The eastern division of the Appalachian province also includes the
Piedmont Plateau, a vast up]:mdl that stretches eastward and south-
ward from the foot of the Appalachian Mountains to the Coastal
Plain, which borders the Atlantic Ocean. The Appalachian Moun-
tains and the Piedmont Plateau merge with no clear-cut boundary.
The same rocks and the same structures appear in each, and the form
of the surface varies in large measure according to the ability of the
streams to wear down the rocks. Most of the rocks are more or less
crystalline, consisting of slates, schists, or similar rocks and of granite

B UNITED STATES GROLOGICAL SURVEY. GEOLOGICAL ATLAS OF THE UNITED STATES,
NANTAHALA FOLIO, NOWTH CAROLINA-TBNNESSEE, Follo 143, 11 pp.. fllus. 1847
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and diabase, which have formed from molten material. The Appa-
lachian Valley is sharply outlined against the northwest side of the
Appalachian Mountains. Its rocks, which include much limestone,
are softer than those of the Appalachian Mountains; therefore, its
surface is more veadily worn down by streams and is lower and less
broken than the surface of the Appalachian Mountains.

The Appalachian Mountains rise gradually from less than 1,000
feet in Alabama to more than 6,700 feet in western North Carolina.
From this highest part they decrease in elevation to 4,000 feet in cen-
tral Virginia, and to 1,500 to 2,000 feet on the Maryland-Pennsylvania
line.

Swain County (fig. 2) is one of the highest and most rugged parts
of the Appalachian Mountains. It is situated in the midst of a number
of mountain ranges extending in several dircctions. The Great
Smoky Mountains, one of the highest ranges in the East, cross the
northern part of the county, their crest forming the northern bound-
ary; Balsam Mountain forms a part of the castern county line; Cowee.
Monntains are partly in the southein part and their crest forms the
southern county line for a distance of about 15 miles; a peak of the
Blue Ridge is ubout 18 miles south of the southern boundary of the
county.

The Great Smoky Mountains range in elevation from about 4,000 to
6,642 feet * above sea level on Clingmans Dome—the highest point in
the county and one of the highest points in eastern United States.
Many spurs, leading from the crest of the Great Smoky Mountains
southward, extend for a distance of 3 to 12 miles. Forney Ridge and
Thomas Divide are two of the longest spurs. Balsam Mountain,
which extends southward from the crest of the Great Smoky Moun-
tains for a distance of ubout 15 miles, is 5,000 to 6,500 feet high.
Spurs, 1 to 8 miles long, extend from this mountain into the county.
The elevation of Cowee Mountains, in the southern part of the county,
ranges from 3,000 to 5,000 feet. The slopes are steep, and low peaks
appear in places on the crest.

A rock formation # known as Great Smoky conglomerate is the most
extensive formation in the county. It underlies a large part of the
mountainous country and consists of conglomerate, coarse gray sand-
stone, graywacke, and many beds of black slate and schist. The height
of the mountains is due to the hardness and the great mass of this
formation. The rocks are so hard that they have withstood the forces
of weathering and erosion for ages, and the mountains owe their form
and stability to the resistance the rocks have offered the agencies cf
rock destruction,

The Great Smoky conglomerate is thick and not divided; there-
fore, 1t does not control the direction of the streams. The summits
of the ridges and mountains are usually smooth and round, and
many of them have large ureas of easy slope, which are called balds
when bare of trees. The casy arch of the crests soon gives place,
Lowever, to steep ravines and narrow V-shaped valleys. From the
crests the spurs branch and fall rapidly to the strecams. Knobs ap-
pear here and there on the spurs, and cross spurs are frequent.

< Elevations from topographic maps of the U § Geologieal Surven
8 UNIPED STATES ((EOLOGICAL SURVEY — GEOLOGIC ATLAN O THE UNTIED STATES, KNOAVILLE
FOLIO, TENNESSEE-NORTH CAROLINA. T olio 16, G pp., illus  T8H5



Sail Survey of Swain County N C 1437 PLATE 1

A, The comses of the Lutle Tennessee and Tuchaseece Rivers i the western pat,
of Swamn County are tartuous and ihe vallevs deep and narrow Very hittle of
the land i~ adapted to ctops most of 1t berng best suted 1o forest

I3 Vallevs i the viennty of Brvson Ciry and eastward are noneeably more open
Along the tiver that s lndden by the bushes i~ a stip of Congaree soil about. a
quarter of a mile wide  The terrace on which the honse i situated s abont a
thieed of o nnle wide and consists of State leam The low ills bevond are
oceupred by Havesville sols, which extend a mile a1 <o to the mountamons
Ram~ev sotls 1y the fur backeroundd




Sail Survey of Swain County N C 1037 PLATE 2

A The broader parts of the vallevs cencrally aflord the most desirable <ites for
farms with fanly extensive areas of smooth producine soils Cangaree Siate.
and allovial sods unddferentated  predominate i these areas

13, Several of the well-dranmesd sorls are adapred 1o apples, bur although the
climate s sitable very hittle tree fron s giown
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Elevations of peaks in the northern part of the county are as
follows: Clingmans Dome, 6,642 feet; Gregory Bald, 4,948; Little
Bald, 5,052; Thunderhead Mountain, 5,530; Silers Bald, 5,620;
Mount Collins, 6,255; Mount Kephart, 6400; Luftee Knob, 6,216;
Spruce Mountain, 5,590; Cataloochee, 5,940; and Whin Knob, 5496
feet. Newfound Gap, a well-known pass in the Great Smoky Moun-
tains, is 5,045 feet above sea level. Elevations of some peaks m
the southwestern part are as follows: Potato Hill, about 3,000 feet;
Round Top, about 3,211; Lowing Bald, about 4,360; and Cheoal
Bald, about 5,000 fect.

Between the mountains lie narrow valleys made by the rivers and
their tributaries, which have thoroughly dissected the county (pl.
1, A). The rivers divide the southern part into fairly low valley
upland, with a general level of 2,000 to 2,500 feet, and have cut
their way 200 to 500 feet below the upland surface. Above the
levels of the valley upland the stream valleys mre wild and rocky
V-shaped ravines, in which the slopes steadily increase nearly to
rhe ridge crests. The valley upland is characterized by low rounded
hills, knobs, and short stecp slopes. The width of the belt that it
cccupies is variable and is greatest near Bryson City, Judson, Al-
mond, and Wesser (pl. 1, B).

Only a few arcas have gentle slopes and these consist of terraces
near streams and narrow benchlike places at the fool. of the moun-
tains. The only level areas are in the first bottoms, bordering many
of the streams, and the proportion of such land to the hilly and
steep country is small (pl. 2, 4).

The elevations of places near rivers in the valley area are approxi-
mately as follows: Bushnell, 1,500 fect; Almond, 1,600; Wesser,
1,700; Bryson City, 1,725; Whittier and Ela, 1,000; Birdtown and
Cherokee, 2,000; and Nantahala, 2,100 feet.

Near Nantahala in the southwesiern part of the county, the Nan-
tahala River finds its way between steep mountains, and the walls
of its narrow valley are so close together that they form a decp
and picturesque gorge. In this gorge, as well as in places along the
Tuckasegee and the Little Tennessee Rivers, are almost perpen-
dicular walls of solid rock rising to heights of 200 to 300 feet.

Because of its hilly and steep surface the county has excellent
natural drainage. It drains into the Tuckasegee, Oconaluftee, Little
Tennessee, and Nantahala Rivers. The Tuckasegee River enters the
county from Jackson County and is joined at a point near Lla by
the Oconaluftee River; and thence flows westward to a place near
Bushnell where it joins the Little Tennessee River, which flows
northward out of Macon County. The Little Tennessce River turns
westward near Bushnell and flows between Swain County and
Graham County into the State of Tennessee. The Nantahala River
enters the county from Mucon County and flows northeastward for
about 15 miles to a point near Almond, where it emptics into the
Little Tennessee River.

The rivers of the area have heavy grades. The Nantahala River
falls from 4,100 feet on the Blue Ridge to a little less than 1,600
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feet where it unites with the Little Tennessee River. The average
grade of the river is about G5 feet a mile, although the greater fpnrt
comes in the upper 25 miles. The Little Tennessee River drops from
an elevation of about 1,500 feet near Bushnell to about 1,100 feet
on the North Carolina-Tennessee State line, a distance of about
25 miles,

CLIMATE

The climate of Swain County is continental. Considerable differ-
ence exists between the mean summer and winter temperatures, and
very little difference exists between the mean temperatures of spring
and fall¢ The summers are comparatively short; and because of the
high altitndes the days are never very warm or sultry and the nights
are previulingly cool. The climate is considered healthful.

Because of the invigorating and healthful climate, the rugged
scenery of the Great Smoky Mountains, and the mountain recreation
to be had, many tourists visit the county each year.

The winter usually is not severe, and some kinds of farm work
can be done most of the time. The average length of the frost-free
season is 176 days, extending from April 25 to October 18, and al-
though the period is comparatively short, it is sufficient for maturing
the crops generally grown. The latest killing frost was on May 24 and
the carliest on Sepfember 26. The cool climate and bountiful rains
afford ideal conditions for growing grasses, especially for pasture.
The length of the grazing season depends Lo some extent on the char-
acter of the soil and the management of the pastures. The climate,
as well as many of the soils, is suited to growing apples (pl. 2, B),
although in the planting of apple orchards the proper site and air
drainage are to be considered. ISven with the advantages of climate
and so1l for apple growing, there is only one commercial apple orchard
in the county.

The rainfall at Bryson Citly is well distributed and is ample for
the crops generally grown. Many of the rains in summer accompany
thunderstorms, and others are hight or moderate showers. During
some of the thunderstorms the rainfall is heavy, but the storms last
only an hour or two. Much washing of the soil occurs in places.
Steady rains lasting for 3 or 4 days that soak well into the ground
sometimes come in summer. Hard showers and also protracted rains
come in other seasons of the year. Snow has fallen as early as October
and as late as April. The snowfall, which is usually light, stays on
the ground for only a short time. Some of the high peaks in the
mountains remain covered with snow during midwinter, and an oppor-
tunity is afforded in some places for skiing.

The normal monthly, seasonal, and annual temperature and pre-
cipitation at. Cullowhee, Jackson County, and the normal monthly,
seasonal, and annual precipitation at Bryson City are given in table 1.

% As no records of temperature are given by the Weather Bureau station at Bryson City,
the weather data used here mie compiled from the records of the Wenther Bureau station
at Cullowhee, Jackson County  Cullowhee is 2,100 feet above sea level, and the weather
datn gathered there are faiily representative of the weather conditions in the lower lying
parts of Swain County.
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Taptg 1 —Normal wonthly, seasonal, and annual temperature and precipitation
at Cullowhce, Jackson County and precipitation at Bryson City,' Swain Counly,

N. G2
CULLOWIIER, ELEVATION, 2,100 FEET
Tempernture Prectmtation
Month A hsol bsol ’I‘ot;\l ’l‘ol.;\l
N Absolute | Absolute for the for the Average
Mean mMaxunum ( nimimuin Mean driest wattest snow fall
year year
°F, o °r Inches Inches Inches Inches
December_. ... .. 40 3 7 =11 20 077 11 93 21
January. .. - 1) 4 it -9 340 t 57 5 51 27
February. .. ...oo.._. 11 G it -9 30 23 5 64 24
Winter. ... ... .. 40 8 70 —-11 1130 T 23,08 72
March . _____..._...... 47 6 87 4 520 267 a0y 21
Aprilooo.. ... a5 5 41 17 3 60 143 4 408 1
May ..o ool oaos 63 2 92 28 360 | 303 ®
Spring... ...o...... 55 4 02 4 12 40 573 13 58 292
JIMO. oL 70 4 07 a8 4 00 149 371 0
July. R 738 94 43 4 20 2 80 435 0
Augusto.... oooieioio.o 727 6 38 400 T4 432 0
Summer._.__._.._.... 722 a a6 12 20 503 12 38 0
September_ ... 63 5 02 a 3 50 67 290 0
October_.______. 57 5 88 15 270 335 614 ®
November 16 3 70 5 220 285 292 8
Fall oo ... 87 4 02 5 8 40 6 87 1108 8
Year. ooooiieiiaeo 5G 5 494 -1 44 30 625 36 761 Q0 102
BRYSON CITY, ELEVATION 2,000 FEET
December & 66 426 2 83 28
January._____. 470 372 738 27
Yebruary .o _._... 1 93 372 6 41 313
Winter_ e e 15 38 11 70 16 62 08
fi 06 6 64 778 9
447 342 4 81 3
4 42 219 707 0
SPriNg. e e 14 95 12 25 20 36 9
June. ... 401 176 911 0
July_._.. . & 13 5 53 81 0
August._ oo, 472 307 e 0
Summer_ .. e 14 76 10 96 13 66 0
September 3 48 64 & 78 0
October_......_. 311 30 262 (3)
November 313 349 725 12
Q7 4 43 18 a5 12
54 81 830 34 6y 20 119
1 Temperature data for Bryson City not available ¢ Tn 1925
2 Records from U, § Weather Burcau 7 Tn 1032,
3'I'race f 1o 1904,
4 July 1930 9 1In 1920

¢ December 1917.

The general slope of the county is westward.

WATER SUPPLY

Crecks and small

strecams give the upland complete surface drainage and lands on the
first bottoms a fair to good surface drainage in most places.

Every
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farm is connecied with one or more drainageways, and the springs,
branches, and crecks furnish an ample supply of water for work ani-
mals and catile. Some of the land next to the upland or in slight
depressions or low flat positions near streams has poor surface and
internal drainage.

VEGETATION

As late as 1895 in the mountain hollows and on sheltered slopes
in the region in which Swain County is situated were to be found
enormous yellow poplar (tuliptree), ash, hemlock, white basswood
(locally called linn), buckeye, oak, red maple, chestnut, and walnut
trees and on the upper mountain slopes and summits, wild cherry,
oak, maple, birch, and beech trees. Clhingmans Dome was then cov-
ered by a dense growth of balsam fir and rhododendron. "The walnut
timber had been cut in all but the most remote places, as had also the
choicest of the valley timber, but much still remained. The mountain
timber had been cut only in the most accessible places and was for the
most part virgin forest.

Since that time the forests have been exploited of almost all their
virgin timber, and the trees that cover a large part of the county are
mostly of second growth. 1n the mountain forests they include white
oak, chestnut, chestnut oak, scarlet oak, birch, hickory, dogwood,
sourwood, cherry, red maple, honey locust, water oak, black gum,
yellow poplar, white basswood, hemlock, cucumbertree, and buckeye.
In places on the higher slopes are red spruce and balsam. In some
places on ridges in the mountains and on rough stony areas where
the soil is thin, pitch pine, post oak, scrub ouks, and table-mountain
pine are the principal trees. In the mountains the undergrowth
imcludes rhododendron and mountain-laurel. Galax grows in many
places. The high mountain balds, or treeless tracts, are covered by
a dense growth of grass and small hazel bushes.

On the valley upland and on terraces in the valleys the trees con
sist largely of small pines, various oaks, sourwood, dogwood, hickory.
and locust. The original trees in these places were mainly pine and
different species of oak. On colluvial slopes near the base of moun-
tains the trees include chestnut, chestnut oak, black walnut, butter-
nut, honey locust, yellow poplar, red maple, and buckeye. Those
that remain on the bottom lands are mainly birch, sycamore, water
oalk, elm, and wonwood, and a few hickory trees. The chestnut trees
in the forests have been killed by blight, although the dead trees have
commercial value for lumber, telephone poles, fence posts, and tannu
acid.

The Nantahala National Forest covers 5,716 acres. On a few of
the highest points are lookout stations equipped with telephones with
which to summon help in case of fires. The Cherokee Indian Reserva-
tion is within a 3,200-acre tract. The Great Smoky Mountains Na-
{tional Park, which comprises 169,126 acres, is practically all in forest.
This vast park includes nearly all the northern part of the county
and each year is visited by a great many people who enjoy its
ruggedness and scenic beauty.
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ORGANIZATION AND POPULATION

Swain County was formed in 1871 from a part of Jackson County
and a part of Macon County. The first settlers of the territory, for
the most part of English, Irish, and Scotch descent, cane mostly
from Virginia, Georgia, and eastern North Carolina, and located near
the Tuckasegee, Little Tennessee, and Oconaluftee Rivers, the Con-
nelly, Hazel, and Alarka Creeks, and some of the other streams along
which smooth and productive land could be found. Some seitled in
mountain coves, where the soil was fertile,

The 1940 Federal census gave the population of the county as
12,177, all classed as rural. A small part of the population consists
of Negroes, many of whom live in Bryson City. The average density
of the population is 22.4 a square mile,

The population is unevenly distribuled, the greatest density being
near the streams and on fhe lower slopes of mountains, where most
of the arable Iand lies. Nearly all the people who lived in the Great
Smoky Mountains moved elsewhere when that area was made a na-
tional park. Much of the mountainous country was never settled for
agricultural use because of the steepness, stoniness, and roughness
of the land.

Bryson City, the largest town, has a population (1940 census) of
1,612. This town is also the principal local market for agricultural
products and the chief buying center of the county. Tt is situated
on a railroad, as is also the next largest {own, Almond, in the south-
western part.

TRANSPORTATION

Practically all the agricultural areas of the county are in ecasy
distance of a railroad shipping point. The Asheville and Murphy
branch of the Southern Railway crosses the central and southwestern
parts, and the Carolina and Tennessee Southern division extends
from Bushnell to Fontana in the western part.

Most of the county is served by hard-surfaced highways, and near-
ly all the farms arc in easy reach of an improved road. United
States Highway No. 19 crosses the southein part in an east-west di-
rection. A State highway extends westward from Bryson City along
the Tuckasegee River and the Little Tenuessee River to Deals Gap,
where it joins United States Highway No, 129, which leads to Knox-
ville, Tenn. The State and Federal highways not only serve the
local transportation needs but are also used by through motorbuses
and motortrucks. Other roads are diflicult, to travel for some time
after rains and in winter, but in the more prosperous localities some
are graveled and kept in good repair. In 1940, 181 farms were on
hardsurfaced roads, 213 on gravel roads, 445 on improved dirt roads,
and 728 on unimproved dirt roads.

CULTURAL DEVELOPMENT AND IMPROVEMENT

The county has adequate bus service to convey pupils to and from
the many consolidated schools. Small, well-built schoolhouses ave
also placed conveniently for the pupils, and there ave churches in
many sections. Rural mail service extends into all parts and 12 farms
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have telephone connection and 101 farm dwelling houses are lighted
by electricity.

The farm buildings and farm equipment vary according to the
productivity and workability of the land. The farm dwellings on
the better soils in the valleys are kept painted and in good repair (pl.
3, A); whereas those in the mountainous parts are in most places
small and in only fair repair (pl. 3, B). The larger farms on the
nearly level to gently sloping and rolling land in the valleys have
modern farm machinery, and the small ones on narrow bottom lands
near streams and on mountain slopes have light machinery, as one-
horse plows and cultivators. Binders and tractors are in use on a
few of the larger farms that have smooth land for their operation.
Horses and mules are used on the broader and smoother lands in the
valleys, and mules and oxen on the steep mountain slopes and in the
mountain coves.

In 1939, according to the 1940 census, 131 farms had a total of 138
automobiles; 49 farms, 55 motortrucks; and 5 farms, 5 tractors. The
amount spent on the 144 farms for which the purchase of farm imple-
ments and machinery, including automobiles, trucks, and tractors,
was reported was $7,250.

INDUSTRIES

Only a small part of Swain County can be considered as suitable
for field crops. According to the Forest Relations Division of the
Tenncssee Valley Authority about 90 percent of the county is covered
by forest, and of this about 67 percent is in hardwoods and the rest
mostly in mixed pine and hardwoods. About 19 percent of the for-
ested area is classed as saw-timber forest (more than 500 board feet
gross volume to the average acre in saw-timber-size trees) and 42 per-
cent as cordwood forest (less than 500 board feet gross volume to the
average acre in saw-timber-size trees and 4 cords or more to the average
acre in cordwood-size trees.) A considerable part of the cash income 1s
derived from the sale of lumber, acid-extract wood, pulpwood, tan-
bark, and railroad ties (pl. 4). In addition to these sources of income,
some of the people derive income from work in a copper mine in the
western part of the county, a wood-turning plant in Bryson City, a
kaolin and feldspar mine near Bryson City, and a limestone quarry
near Nantahala. Limestone from this quarry is crushed and used as
road gravel, although at one time it was burned for lime.

Nantahala, Almond, Judson, Wesser, Bushnell, Forney, Noland,
Ela, Whittier, and Fontana are local trading places and also are ship-
ping points for acid-extract wood, pulpwood, and other forest pro-
ducts. Cherokee is a trading center for the Cherokee Indians.

AGRICULTURE
EARLY AGRICULTURE

Long before white men settled in the territory now included in
Swain County the Cherokee Indians were engaged in agriculture on
a small scale. These Indians grew their crops on patches of bottom
land—chiefly corn, beans, peas, pumpkins, and tobacco. The white



12 SOIL SURVEY SERIES 19037, NO. 18

settlers selected the richer and more easily cultivated soils, and their
crops consisted mainly of corn, wheat, rye, oats, and hay. They
also raised cattle and hogs. Before railroads were built in this part
of the State, the farmers sold and bought little, because of the great
distance to markets and the poor condition of the roads, though some
cattle and hogs were driven to markets in the South. Cattle had
free range for many years after the county was formed; farmers
marked their cattle for identification and turned them loose Lo graze
on the mountain ranges.

No crop grown is strictly a cash crop. Although corn has been the
leading crop since the beginning of the agriculture, a large part of it
was used as subsistence for work animals, cattle, and hogs, and a
small part was ground into meal for domestic use. Tor many years
some cash revenue has been obtained from the sale of forest products.
As the county is located in a steep, rugged, mountainous country, the
aggregate arca of arable land is compm-ativellx small; hence, no great
expansion of agriculture was ever possible.  For many years lumber-
ing was done on a rather large scale, and this contributed somewhat
to the wealth of the county.

CROPS

In 1879, according to the 1880 census, the leading crops were corn,
wheat, oats, and rye; and the aggregate acreage of these was 9,554,
The minor crops were hay, sweetpotatoes, and tobacco; and the aggre-
gate acreage of these was 160. The acreage of crops grown in certain
yclz)llrs, as compiled from United States census reports, is shown in
table 2.

TABLE 2.—Aereage of principul crops and numbers of fruit {rees in Swain County,
N C, n slated year s

Crop 1879 1889 1899 1909 1019 1929 1039
Corn, forgrain_.__.._..._._. Number of acres.] 6,800 | 8,569 | 13,576 | 11,744 | 11,306 | 7,467 7, 7o
Wheat. ... ... do.._.| L4713 1,526 2,445 1,026 I, 508 156 105
Oats, threshed...___......... _do.... 757 1 1,260 813 57 328 8 20
RYO. oo e do.... 515 183 235 356 278 244 185
Potatoes_..__ . .__...... .. [ [V O P, 165 2346 320 410 500 511
Sweetpotatoes... ... ._.-... . do.... 21 07 119 154 146 21 214
‘Tobaeen__. ... ... ..., _do_._. 1 93 0 5 3 8 1
Hay and forage - do....| V128 1 381 360 | 1,456 | 5,738 | 1,415 1,200
Apples..____.__. _..Number of trees |..-..... 13, 167 | 36,491 | 44,506 | 37,437 | 34,216 | 25,294
Peaches ... ...l ol do_...|-.. . -] b154 | 10,030 | 5,019 | 10,467 | 9,000 4, 501

1 Hay only

It will be observed from table 2, that the acreages of hay and
sweetpotatoes increased steadily from 1879 to 1989; that the acreages
of wheat, rye, and oats decreased greatly during the same period
and that the acreage in corn increased from 6,809 in 1879 to 13,576
in 1899 and has steadily decreased to 7,766 acres in 1939, Fruit grow-
ing has never been on a very large scale, and only one commercial
orchard is in the county. The number of apple trees decreased from
44,596 in 1909 to 25,294 1n 1939,

The value of agricultural products by classes, as compiled from the
Federal census for certain years, is shown in table 3.
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Tanrke 3 —Values of agricultural products, by clusses, i Swamn County, N. C,
- 1919, 1929, and 1939

Product 1919 1029 1939 Product 1919 1929 193¢
Value | Value | Value Value | Value | Value
Crops Lavestock and products
Cereals_ .. _........... $383, 045($171, 354|$1106,019 Cattle, swine, and
Other grains and sceds_| 4,135 60| 1,152 sheep sold or
1lay and forage. ... o| 77,060 31,654] 26,267 sluughtered . _._...__. ] ) $73,114
Vegetables (except po- Dairy produets sold____| $15,360| $25,443| 16,251
tatoes and sweet- Wool and mohair. .. ___ 1750 137 3279
potatoes) . _..._..... 1172,023] 78, 163| 159, 354 Poultry and eggs_._.._.| 81,048| 111,036] 60, 486
Potatoes and sweet- Honey. ... 44,901 1,365 1,728
potatoes. .. .. __.___.| ..., 85,763} 45, 505
Fruitsand nuts_._..___ 14,054] 18,452 31,758
All othererops.____.__. 17,627  4,230] 2,957
Forest products....._.. @ 88,120| 32,843
! Includes potatoes and sweetpotatoes ! Wool only.
2 Not reported. ¢ Includes value of wax.,

Corn led in total acreage in 1939, and was grown on 7,825 acres, of
which 7,766 was for grain.  The number of farms that reported grow-
ing corn was 1490, or nearly all in the county. Corn produced an
average yield of 16.6 bushels an acre.  Most ot 1t is used as subsistence
for livestock, although a small part is ground into meal for use in
the home.

In 1939 the growing of oats on 23 faris was reported, 1rye on 57,
and wheat on 24. Oats were havvested from a total of 89 acres, and
most of the crop was cut and fed unthreshed. Rye was grown on 165
acres, the average yield being 10.4 bushels an acre. Wheat was planted
on 105 acres, the average yield being 817 bushels an acre. Most of the
wheat grown is ground mto flour for local use. Potatoes occupied
511 acres on 1,355 farms and sweetpotatoes 214 acres on 961 farms.
They produced an average of 77.0 and 83.9 bushels an acre, respectively.
Potatoes and sweetpotatoes are grown mainly for home consumption.

In 1939 sweet sorghum, or sorgo, for sirup was grown on 66 acres,
yielding an average of 64 gallons an acre. Sorghums for silage, hay,
or fodder were grown on 79 acres.

In 1939 the growing of farm garden vegetables for home use only
was reported on 1,543 furms. These do not include potatoes and sweet-
»otatoes. Nearly every farm had a vegetable garden which included

eans, peas, tomatoes, cabbage, sweet peppers, carvots, and turnips.
Strawberries were grown on 14 farms.

The number of fruit trees and grapevines of bearing age in 1939 was
as follows: Apple trees, 25294, on 1,320 farms; peach trees, 4.5391, on
514 ; cherry trees, 1,024, on 282; plum trees, 1,259, on 206; pear irees,
255, on 115; and grapevines, 3,094, on 557.

The value of forest products sold amounted to $32,843. A great
many farmers have mountain forests from which they sell chestnut
poles, acid-extract wood, pulpwood, railroad ties, tanbark, and other
forest products, ample transportation for which is furnished by rail-
road. Most of these products are shipped to Andrews. Sylva, or
Canton for the manufacture of paper and wallboard and for the tan-
ning of leather. Chestnut poles are shipped to points in Pennsylva-
nia and other States.
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AGRICULTURAL PRACTICES

In 1939, for 769 (47.6 percent) of the farms of the county, the pur-
chase of fertilizer was reported.  The quantity of commercial fer-
tihzer purchased was 439 tons and the expenditure, $12,281, or an
average of $15.97 per farm. These fertilizers, which come 1-e:|dy mixed,
are mostly the following: 8-8-5;7 5-7-5, 4—8—4, 2-10-4, 4-10-4, and
16-percent superphosphate. Applications of fertilizer to the fertile
and productive bottom lands are in most places light and those to
the less fertile lands on the red uplands rather huvy Fertilizers of
fairly high analyses are usually applied to land planted to truck
crops. Stable or barnyard manure is applied to cropland m such
quantities as are available, and green manuring is practiced on a few
farms. For 71 farms 449 tons Of Iming llhlf(‘ll(llb, costing 933, was
purchased in 1939.

LIVESTOCK AND LIVESTOCK PRODUCTS

The number of cows and heifers 2 years old or older reporied by the
1940 census on Tarms as of April 1, 1940, was 2,000,  Cows of all kinds
milked during all or any part of 1939 on 1,262 farms numbered 1.780.
The milk produced was 758,209 eallons, and the butter churned on 1,214
farms was 211,940 pounds, Most of the farms have at least. one cow
that supplies milk and butter for domestic use. There is one dairy in
the county, and 1ts products are sold in Bryson City and at other places
nearby. The cows are all of grade stock.

Chickens are raised on nuulv every farm for meat and eggs for
domestic use.  On farms having more chickens and eggs than noulcd
the surplus 1s sold.  On Aprl I, 1940, 1,364 of the 1 (;1( farms m the
county reported a total of 26,971 chic kens over 4 months old. The total
number of all chickens rmsed in 1939 on 1,280 farms reporting was
64,629. In the same year 136,574 dozen eggs were produced on 1,284
farms reporting. The chickens in fhe (mmty are Plymouth Rocks,
White Leghorns, and Rhode Island Reds.

On Apnl 1, 1940, the number of swine (over 4+ months) on the farms
was 1,495, M: any of the farms raise one or more hogs to supply home
needs for pork. Almost all the hogs ave Poland Chinas.

A little more than half the work anmals arve horses and the rest
mules. On April 1, 1940, the number of horses (over 3 months old)
on 635 farms was 463 and the number of mules (over 3 months old), 355,

Although much corn and hay ave grown i the county. the expendi-
ture for feed in 1939 was $36.944 on 1,188 furms, or 73.5 percent of
those reported on, and the average O\pondltmc was $31.10.  The feed
included hay, grain, and millfeed for feeding domestic animals and
poultry. Some of the feed purchased may have been grown n the
county by farmers who sold it to other farmers.

LAND USE

The farm population on April 1, 1940, was 8,660, 7,521 of whom were
whites, 19 Negroes, and 1,120 Indians.  The fotal number of occupied
dwelhnrrs was 1,698; 73 dwellings were unoccupied. The number of

7 Percentages of nitrogen, phosphoric acid, and potash, respectively
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persons working on farms on March 24 to 30, 1940, was as follows:
Family lubor, 2274 ; hired help, 75.

Of the approximate land avea of the county, 26.2 percent was in farms
in1939.  Allland in farms in 1940 comprised 91,523 acres, and the num-
ber of farms was 1,617,

Farm land according to use in 1939 was as follows: Cropland har-
vested, 11.289 acres; crop Tatlure, 8G; and idle or fallow land, 4,338,
The total plowable pasture land was 10,332 acres and woodland 59,647,
All other land in farms included 5,631 acres.  The aggregate acreage of
cropland, plowable pasture land, woodland, and all other land in farms
was 91,323, The remaining 256,837 acres, or 73.8 percent of the aren,
was probably forest land, including Government reservations and

individual holdings.
FARM TENURE

Of the farms reported on by the 1940 Federal census, 64.6 percent
were operated by owners, 35.3 percent by tenants, and 0.1 percent by
managers. All land in farms. by tenure, was as follows: Full owners
59,363 acres; part, owners, 4,344 1 and tenants 27,244, of which 19,624
was by tenure of cash tenants and 7,620 by tenure of other tenants. Of
the 1,617 farms in the county in 1940, 1,410 were operated by white
people, and 207 by nonwhite.

Hired labor was used on 342 farms, or 21.2 percent of the farms,
in 1939. The cash spent for farm labor, exclusive of housework, was
$14,065, or an average ot $41.13 for each farm reporting.

FARM INVESTMENTS

According to the Bureau of the Census the value of all farm prop-
erty per farm increased from $572 in 1880 to $1,287 in 1940. The av-
erage value per acre, inelnding buildings, was $33.80 in 1930 and $19.71
in 1940. In 1940, of the average of $1,287 invested in all farm prop-
erty, 86.5 percent was in land and buildings, 2.1 percent in implements,
and 11.4 percent in domestic animals, poultry, and bees.

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 arc examined systemati-
cally in many locations. Test pits arc dug, borings are made. and
exposures, such as those in road and railroad cuts, are studied. Each
excavation exposes a series of distinct soil layers, or horizons, called
collectively the soil profile. Each horizon of the soil, as well as the
underlying parent material, is studied in detail, and the color, struc-
ture, 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® The

# The reaction of the soil is itg degree of acidity or alkalinity expressed mathematically
as the pII value A pH value of 7 indicates precise neutrality, higher values, nlkalinity:
and lower values, acldity. Indicator solntions are usced to determine the reactlon of the
m;:i The presence of lime i8 detected by the use of a dilute solution of hydrochloric
ac
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drainage, both internal and external, and other external features, as
the relief or lay of the land, are taken mto consideration, and the in-
terrelation of the soil and vegetation is studied.

The soils are classified according to their characteristics, both inter-
nal and external, with special emphasis upon the features that influence
the adaptation of the land for the growing of crop plants, grasses, and
trees.  On the basis of these characteristics the soils are grouped into
classification units, the principal three of which ave (1) scries, (2)
type, and (3) phase. In some places two or more of these principal
units may be in such intimate or mixed pattern that they cannot be
clearly shown separately on a small-scale map but must be mapped as
(4) a complex. Some arcas—as riverwash and rough stony land—
that have no true soil are called (5) miscellancous land types.

The series is a group of soils having the same genctic horizons, simi-
lar m their important characteristics and arrangement in the soil pro-
file and having similar parent material.  Thus, the series comprises
soils having essentially the same color, structure, natural drainage
conditions, 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
aeographic names taken from localitics near which they were first
identified.  Congaree, State, Iiwassee, Hayesville, Talladega, Ram-
sey, and Porters are names of important soil series in Swain 6011111,)'.

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
fexture, as sand, lonmy sand, sandy loam, silt loam, clay loam, silty
clay loam, or clay, is added to the series name to give the complete
name of the soil type. For example, Congaree silt loam and Congaree
fine sandy loam are soil types within the Congaree series. Except for
the texture of the surfuce soil, these types have approximately the same
internal and external characteristics. The soil type is the principal
unit of mapping, and becanse of its gpecific character it is usually the
unit, to which agronomic data are definitely related.

A soil phase is a variation within the type, differing from it in some
minor feature, generally external, that may be of special practical
significance. Tor example, within the normal range of relief for o
soil type some areas may be adapted to the nse 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 thongh no important differences may be apparent in the soil it-
self orin its capability for the growth of native vegetation thronghout
the range n 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. reflected in the
character of the soil or in the growth of native plants,

The soil surveyor makes a map of the county or avea, showing the
location of each of the soil types, phases, complexes, and miscellancous
land types in relation to roads, houses, streams, lakes, section and town-
ship Iines, and other cultural and natural features of the landscape.
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SOILS
SO1L SERIES AND THEIR RELATIONS

The soils of Swain County are typical of the extremely mountainous
part of Novth Carolina. Although agriculture has been the chief
pursuit of the people since the county wus settled, it has been restricted
to rather limited areas largely because of the steepness and stoniness
of the land. In 1939 (1940 census), 26.2 percent of the area was m
farms, slightly more than 8 percent in cropland, and slightly less than
3 percent in plowable pasture land. o

About 250 square miles, or about half the total area, is in the Great
Smoky Mountains National Park; about 9 square miles is in the Nanta-
hala National Forest; and 50 square miles is in the Cherokee Indian
Reservation (pl. 5, 4). About threc-fifths of the area, therefore,
1s occupied by these three reservations. Most of the land occupied
by the first two of these is steep and stony; and the greater part of
the virgin timber had been cut before any of the land was acquired
for a park or a forest reserve. Considerable cash revenue, however,
is derived from the sale of forest products harvested from privately
owned forest land.

Practically all the cultivated land consists of soils on first bottoms,
on terraces near streams, and on moderate slopes near the foot of
mountams (pl. 5, B). Soils used for crops include Congaree st
loam, Congaree fine sandy loam, and alluvial soils, undifferentiated,
on first bottoms; State loam and Hiwassee silt loam, on terraces; and
Tusquitee loan and Tusquitee stony loam, on moderate slopes near
the base of mountamns. Attracted by soils that were fertile and easy
to cultivate, the early settlers established their homes on or near then.
These still remain the choice soils and have maintained their produc-
tivity well through the years.

A large area of Talladega-Ramsey loams, hilly phases, is developed
in the vicinity of Maple Springs.” On the map this umit meludes
many areas of different soils so small and so intricately associated
that it is not feasible to separate them individually. Over all this
area the slopes range from 15 to 30 percent or slightly more. As this
soil is less stony and is deeper than some other hilly soils in the low
mountainous country, it has been cleared more extensively than any
other on the low mountain upland. It was found to be deficient in
natural fertility, however, and difficult to conserve; consequently,
most of it was finally abandoned.

The good physical qualities and inherent fertility of the Congaree
soils make them especially well adapted to corn and potatoes. Alluvial
soils, undifferentiated, are well suited in many places to corn and in
nearly all places to hay and pasture. State foam and Hiwassee silt
loam, which are developed on terraces and thercfore are higher than
the soils on first bottoms, have a wider range in adaptation to crops
than any of the other soils. Their wide adaptation is dne to favorable
external featnres, good internal physical condition, and fairly good
natural fertility. A diversified agriculture that includes all the crops
grown 1s practiced on these two soils. The Tusquitee soils, because of
good physical qualities and natural fertility, are also well suited to

555767—47
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corn, potatocs, and garden vegetables, and a large part of these soils
is used for these crops.

The soils on the valley and mountain uplands have formed dirvectly
from weathered material of the underlying rocks. The soils of the
Hayesville series on the valley uplands are mostly hilly and stecp and
are naturally less fertale than those on bottom lands and terraces.
They also are deficient, in organic matier and erode easily unless cor-
rect management, is practiced.  The soils on the mountains, which in-
clude members of the Porters, Ramsey, Talladega, and Burton series,
are mostly steep and very steep, and in many places stony.  Although
some of the soils are naturally fertile and apparently contain consid-
erable decomposed organic matter, they are generally not suitable for
cultivation, but in places arcas of some of them are used as pasture
land. Farms that have been establhished in the mountains are small.
Many of the soils on the mountains are well suited to apple growing,
although only one apple orchard has been developed for commercial
prodnction. Their best use is in forestry (pl. 6, <L), even though it is
possible for sonie areas to be used for crops and for pasture. On
many of the ridges in the lower mountan country, the soil is very
shallow, dry, and poor; and the forest that grows on it consists mainly
of small pitch pines.

The sotls on the first hottoms and on the terraces appear (o be high
in organic-matter content. All the soils are acid in reaction, some
more than others. In most places they are friable and also permeable
to moisture and plant roots. All the arable soils except Hayesville
clay loam, severely eroded phase, work to a good tilth. The county
has no large areas of leached sandy soils or of heavy plastic clay soils.
Many stones are present on {he surface and in the soil, especially on or
at the fool. of mountains. A large part of the soil is on steep or very
steep land, and the slopes oceupied range from about 30 to 60 pereent
or more.

Aboul. 95 percent of the county is poorly suited to enltivated crops
because of stoniness and steep relief and the problem of conservation
when the land is cleared. Shightly less than 2 percent of the areas are
nearly level, and these are practically all on first bottoms along
streams.

In some of the soils three layers have formed, which differ some-
what in color, texture, consistence, structure, and thickness. The
first, or surface layer, 1s 6 to 12 inches thick. The second layer, or
the subsoil, ranges from a few inches to about, 30 inches in thickness.
The third layer, which is the substratum or parent material, ranges
in thickness from a few inches to many feet. In some of the soils on
the mountains and on first bhottoms very little difference is to he
found between the surface and subsoil layers.

In general, the soils have light-brown, brown, or almost black sur-
face layers and brown, reddish-brown, or red subsoils. The surface
layer is usually a friable loam, although in some places in the first
bottoms and in many other places on the mountains it is a silt loam.
Covering the soil in forested areas is a dark-colored organic layer 1 to 3
inches thick, consisting of material derived from decayed leaves and
twigs. The first few inches of the surface layer is brown or dark
brown; the dark color being caused by the decomposed organic matter
present. )



SWAIN COUNTY, NORTH CAROLINA 19

The subsoil consists of friable or firm loam to clay, and the sub-
stratum of soft decomposed rock material, which in some places is
more friable than the subsoil material. The substratum, in places,
contains weathered fragments of the parent rock. Frequently the
substratum is absent and the subsoil les directly on bedrock. In some
places the soil is so shallow that the surface layer passes immediately
mto soft decomposed rock or lics on bedrock.

The soils of Swain County differ in a number of characteristics,
on the basis of which they have been classified in nine series.  Some of
these series are of relatively little importance because of small extent,
unsuitability, or both. In order to use the survey to the best ad-
vantage, however, it is necessary to become familiar with the series
of soils, particularly the main ones. Perhaps this can be done most
readily by associating the soils of each series with the position they
occupy on the broad landscape or, in other words, by associating them
with prominent physical land features. The soil series, therefore,
are placed in four groups: Those that occur on (1) uplands, (2) col-
luvial lands, (3) terrace lands, and (4) bottom lands. By uplands
is meant areas lying above the stream bottoms, stream terraces, and
accumulations of colluvium and local wash. Colluvial lands refer to
areas where soil material has accumulated at the foot of slopes and in
depressions. Terrace lands and bottom lands are made by water.
The bottom lands comprise areas along streams that are subject to
flooding, whereas the terrace lands are benchlike areas that border
the bottom lands but occupy higher positions and are not subject to
flooding. The associations of the soil series with these land features
and the chief characteristics of the soils of each series are given in
table 4.

In addition to the nine soil series recognized in the county, five
miscellaneous land types are mapped—alluvial soils, undifferentiated ;
stony colluvium (Ramsey and Porters soil materials) ; rough stony
land, peaty phase; rough stony land (Ramsey and Porters soil ma-
terials) ; and rock outcrop.

GROUPING OF SOILS ACCORDING TO RELATIVE PHYSICAL
SUITABILITY FOR AGRICULTURAL USES®

The 14 soil types, 9 soil phases, 2 soil complexes, and 5 miscella-
neous land types are classified on the basis of physical characteristics
that can be observed in the field. Some of these characteristics, as
color, may be considered internal; others, as slope, are external.
Both internal and external characteristics may be of significance in
determining the physical capabilities of the soil unit.

The soils are grouped in five classes on the basis of their relative
physical suitability *° for agricultural use, in order that their relation
to agriculture may be discussed more conveniently. These classes,
in the order of decreasing desirability for use in the present agricul-
ture, are First-class, Second-class, Third-class, Fourth-class, and
Trifth-class soils. Although the soils of no one class are ideal for

°This same grouping is discussed in the section on Productivity Ratings and Land
Classitication

10 Physfeal sultability 18 used In the sense of suitability for specific uses, considering
only the productivity, workahlity, and conservability of the soil and without reference to
other considerations, as loeation, size or shape of areas, association with other soils, or
economic considerations of the feasibility of any specific use
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the existing agriculture, the First-class soils more nearly approach
the ideal than do the Second-class soils. Likewise, the soils of each
succeeding class ave farther from the ideal than those of the preceding
class (p. 49).

The ph?'sical suitability of a soil unit for agricultural use is de-
termined by the characteristics of that unit. Many soil characteris-
tics contribute to the productivity, workability, and conservability
of the soil unit. Productivity, as used here, refers to the capacity
of the soil fo produce crops under prevailing farm practices. ‘The
soil may be productive but not well-adapied to a crop because of poor
workability, conservability, or both. Workability refers to the case
of tillage, harvesting, and other ficld operations. ~Texture, structure,
consistence, organic-matter content, moisture conditions, stoniness,
and slope affect workability. Conservability refers to requirements
for maintenance or improvement of the productivity and workability
of the soil or both, including control of erosion. The degree to
which the soil responds to management practices is reflected in the
requirements for conservation. These three conditions determine
the physical suitability of the soil for agricultural nses. No simple
method of evaluating the three conditions and applying these values
toward determination of physical suitability of a soil can be used.
An ideal soil for crop production is one that is very productive, casily
worked, and capable of being conserved with the minimum of effort.
All the soils of Swain County fall short of the ideal, but they differ
widely in the degree of departure.

The velative physical suitability of the soil units for agricultural
use are determined from the experience of farmers, fieldmen, and
others who work with the soil.  For example. a farmer knows (hat
some soils on his farm are more desirable than others. By compari-
sons within farms and between farms, the soil units may be ranked
in the order of their desirability for the agriculture of the area under
present farming practices.  Where information based on experience
1s lacking, the gaps may be filled by comparisons with soils of <imilar
characteristics for which the information is available.  Arbitrary
limits are then chosen for separation into five physical Tand classcs
within this ranking. In the ranking of the soils and in choice of limits
of the physical land classes, it is generally assumed that a soil well
suited only to pasture or forest is less desirable than one well suited
fo crops but rather poorly suited to pasture. Similarly, it is assumed
that a soil well suited only to forest is less desirable than one well
suiled to pasture. On any one farm, these assumptions may be in
error, but it is thought that they will hold in the majority of cuses
in this county.

Under present conditions. First-class soils ave physieally good to
excellent cropland; Second-class soils, fair to good cropland; Third-
class soils, poor to fair cropland ; Fourth-class soils ave poorly suited
to crops but ave fairly well suited to pasture; and Fifth-class soils are
poorly suited to cither cultivated crops or pasture and are better
suiled to forest, although some areas may be nsed for crops or pasture.

This grouping is not to be taken as a recommendation for use. Its
purpose is to provide information as to the relative physieal snita-
hility of the varions soils for the present agriculture of the locality.
Information on a number of additional factors is necessary to make
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even generul recommendations for land use; and knowledge of a great
many factors applying to a specific farm is necessary in making
recommendations for land use on that farm.

In the following pages the soils are described in detail, and their
agricaltural relations are discussed. Their location and distribution
are shown on the accompanying soil map. Their acreage and propor-
tionate extent are given in table 5.

Taere § —dAcreage and proportionate cxtent of soils mapped in
Swain County, N. C

Soil type Acres zeﬁ:c Soil type \eres éeLnrt
Alluvial sotls, undifierentiated . . 1,024 03 || Ramseysilt loam. .. ... ..__._.__._. O 03
Burton stony loam Ramsey stony loam. . _......__.___. 122,112 35 4
Shallow phase. ... ....._....._. 2 408 7 IMilly phase. ...._. .. 1, 600 5
Steep phdse. ... ... ___. -] 2,560 7 1| Rock outerop.. ... ... .._....... 192 1
Congaree fine sandy loum o024 3 [ Rough stony land
Congaree silt loam _...__.__.__._._.. 2 81| 8 Peaty phase. . ... ___..__.__.. _127,3920 RO
Hayesville clay lonm Ramsey and Porters soil matermls.| 0,472 27
Beverely eroded phase....._.__.__ 384 1]} Stateloam____._______.____... ... - 512 1
Hayesvilleloamy ... ... ..._. S| 4,096 1 2] Stony colluvium
Steepphase. ... ... 2,176 6 Ramsey and Porters sol materials. [ 3.5200 10
Iiwassee silt loam. ... ____.__. 448 1 || Talladega-Ramsey lonms._..__._._._ 6.976| 20
Millphase. ... ... ____.._ _. 768, 2 Hilly phases_ _...... R 832, 2
Portersloam. ... ... 7168 21 |[ Talladegasiltlonm__...._..._._.___. 3,008 9
Hilly phase... _ocooeo . .. ... Q96| 3 (| Talladega stony loam . 3.3921 10
Very steep phase......._..._.___.. 20,568) 8 6 |f Tusquitee loam._ ... -. ) 52481 14
Porters stony lonm B 4 6 (| Tusquitee stony loam_.........__._. 2,308 7
Ramsey loam.. 216
Hilly phase.. 4 Tot8). oo 344, 960 100 0

FIRST-CLASS SOILS

First-class soils constitute good to excellent cropland. They differ
in degree of profile development, character of parent materials, color,
structure, and in other respects, but they are relatively similar i gen-
eral physical suitability for agricultural use. All are fairly well sup-
plied with plant nutrients if compared with other soils of the county,
but even the most fertile is responsive to additions of needed amend-
ments for some crops.  These soils are medium to strongly acid. Al
are well drained, yet their physical properties are such that moisture
is well retained, tending to insure an equitable supply for plant
growth. Good tilth is casily maintained, and the range of moisture
conditions for tillage is comparatively wide. 'The soils are well sup-
plied with organic matter that is well combined as an integral part
of the soil, and the physical properties favor normal civculation of
air and moisture. Roots penetrate all parts of the subsoil freely.

None of these soils ave characterized by any prominent adverse
soil condition. They are almost. free of stones, the relief is favorable
to soil conservation and tillage, and none of them are severcly eroded
or highly susceptible to erosion,

The natural productivity of these soils is relatively high, they are
easily tilled, and the problem of conservation of soil fertility and of
the soil material itself is velatively simple. All are well suited to
most of the exacting and intensive crops of the locality when grown
under the prevailing systems of management.

The First-class soils are Congaree silt loam, Hiwassee silt loam,
State loam, and Tusquitee loam. Their aggregate area is 9,024 acres.
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SECOND-CLASS SOILS

Second-class soils constitute Lair to good cropland under present
farming practices. Like the First-class soils, the group includes soils
with a great diversity of physical characteristics—a diversily greater
however, than in the Fivst-class soils. They are relatively similar
in their physical suitability for use in the agriculture of the county,
but they may differ in productivity, workability, or conservability
within a limited range. Each soil is moderately deficient in one or
more of these respects, and the detrimental ceffect upon the physical
suitability of the soil for agricultural use is greater than for any of
the First-class soils and less than for any of the Tlnrd-class.  In gen-
cral, the Second-class soils are at least moderately productive for
most, crops. Their physical propertics ave at least moderately favor-
able to tillage, maintenance of good tilth, and normal circulation and
retention of moisture. None occupy strong relief, and none are ex-
tremely stony or severely eroded.

The Second-class soils, in the approximate order of desirability,
are Congaree fine sandy loam, Tusquitee stony loam, and alluvial
soils, undifferentiated. Their aggregate area is 4416 acres.

THIRD-CLASS SOILS

Third-class soils constitute poor to fair cropland under present
farming practices. Each is characterized by workability, productiv-
ity, and conservability, one of which, by itself, or in combination, is
sufficiently adverse to limit definitely the physical suitability of the
soil for the production of the commonly cultivated crops, but not so
limiting that the soil is definitely unsuited physically for cultivated
crops. In the Third-class soils one or more of the following undesir-
able features arc prominent: Poverty of plant nutrients, poverty of
organic matter, shallowness to bedrock, strong slope, stoniness, or
croded condition.

These soils are better suited to crop production than Fourth-class
soils; and they are less well suited to crop production than Second-
class soils. Their best use depends, among other things, upon the
manner in which they occur, the other soils in the farm unit, the type
of farm, and economic conditions.

The Third-class soils, in approximate order of desirability, ave Por-
ters loam, hilly phase; Hiwassee silt loam, hill phase; Hayesville loam
and Talladega-Ramsey loams, hilly phases. Their aggregate avea is
6,592 acres.

FOURTH-CLASS SOILS

TFourth-class soils are poorly suited to cultivated crops nnder present,
Tarming practices, but are at least moderately productive of pasture
plants. Each is so difficult to work or to conserve, or both, that it is
generally not feasible to cultivate it; but each is sufficiently fertile
and has sufliciently good moisture relations to maintain at least a
wmoderate cover of pasture plants.

In general, these soils are physically suitable for pasture. They
are generally used for pasture where an adequate area of fair to
good cropland is available, but the largest acreage is now probably
used for forest, largely in localities where there is little or no fair
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to good cropland. A considerable acreage is used for crops, chiefly
on farms where soils better suited to crops occur in acreages too small
{o meet the needs of the farm unit.

The Fourth-class soils, in approximate ovder of desirability, are
Porters loam; Hayesville loam, steep phase; Hayesville clay loam,
severely ereded phase; Ramsey loam, hilly phase; Ramsey stony loam,
hilly phase; stony colluvium (Ramsey and Porters soil materials) ;
and Burton stony loam, shallow phase. Their aggregate area is
18,624 acres.

FIFTH-CLASS SOILS

Fifth-class soils are poorly suited either to cnltivated crops or to
pasture under present farming practices. Each is so difficult to work
or so diflicult to conserve, or both, that it is generally not feasible to
cultivate it; and each is so low in plant nutrients or has such poor
moisture relations, or both, that common pasture plants produce very
little feed. Although forest trees of any particular species probably
grow more slowly on these soils than on any of those of the other
¢lasses under similar climatic conditions, the Fifth-class soils are
physically better suited to forest than to any other use. Existing
conditions, however, either of the locality or of the farm unit, may
require the use of some of these soils for pasture or crops, despite the
fact that they are poorly suited to these uses in their natural condition.

Each soil of this class is characterized by one or more of the follow-
ing undesirable features: Hilly or steep relief, high content of loose
stone, numerous bedrock outcrops, or severely eroded condition. In
addition, many are low in content of availuble plant nutrients, are
excessively drnined, and arc strongly or very strongly acid. As a
resnlt of these nndesirable charactervistics, the natural productivity
of both cultivated crop plants and pasture plants is generally low
and tillage with common farm implements is either impossible or very
difficult. “ Many of these soils can be cultivated only with hand im-
plements. If these soils are used for crops, the requirements for con-
servation are very exacting.

Although Fifth-class soils are similar in physical suitability for
agricultural use, they differ widely in a great many physical character-
istics. Some of these differences, therefore, may cause differences in
suitability for forest between the individual soil units.

The Infth-class soils are Porters loam, very steep phase; Porters
stony loam; Ramsey loam; Ramsey stony loam; Ramsey silt loam;
Talladega silt loam ; Talladega stony loam ; Talladega-Ramsey loams;
Burton stony loam, steep phase; rough stony land, peaty phase; rough
stony land (Ramsey and Porters soil materials) ; and rock outcrop.
Their aggregate area is 306,304 acres.

DESCRIPTIONS OF SOIL UNITS

Alluvial soils, undifferentiated.—This land type consists of a
mixture of several soils that occur on first bottoms near streams,
In some places the soil is brown friable silt loam to a depth of 8 to 12
inches, underlain by dark-gray rather heavy silty clay loam that passes
at a depth of about 32 inches into mottled gray and brown friable sandy
clay material.  Such arcas appear to have been at some time Toxaway
silt loam, a nearly black soil; but from much local wash deposited on
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the soil and from sediments deposited by floods, a brown surface layer
similar to that of Congaree silt loam formed on the black soil. In
some places the soil is Congaree st lonm; and here the surface layer
18 brown mellow silt loam, 8§ to 12 inches thick, and the subsoil is light-
brown or yellowish-brown friable clay loam to a depth of 30 inches
or somewhat more. In still other places the surface layer s grayish-
brown friable fine sandy loam, about 10 inches thick, and the subsoil is
yellow friable fine sandy clay, fine sand, or clay. As alluvial soils,
undifferentiated, occupics positions in low first bottoms, 1l is subject
to the addition of new materials; and therefore, to change in texture
by the addition of sand and mud when the streams overflow.  This type
is formed from alluvial materials, consisting of sand, silt, and clay,
deposited near the streams and from soil material washed from slopes
nearby and deposited on the bottoms.  On the whole, it is not so well
drained as most soils on the first hottoms.

The mixed miscellancous land Lype lies near many streams in all parts
of the county. The lnrger aveas are along Alarka Creek near Alarka
School ; near Shepherd Creck about 2 miles sontheast of Bryson City;
and along Johnson Branch, Betts Branch, and Buckner Branch.  The
smaller areas arc along many of the other streams,  The agaregate area
1s 1.6 squarve miles,

Alithough this seil is not so extensive as some on the uplands, it is
important in the agriculture of the county. About 93 percent. of it is
used for crops and pasture.  The principal crops are corn and hay, and
the yiclds in the more favorable places are about as high as on Congaree
silt loam. A light application of fertilizer is given the land for corn.
Pasture is fair.

Tncluded with alluvial soils, undifferentiated, are areas of Toxaway
silt, loam, the surface layer of which consists of dark-brown or almost
black mellow silt loam 10 to 20 inches thick. The surface soil ap-
parently contains a large quantity of well-decomposed organic matter.
The subsoil is steel-gray or grayish-brown variable-textured material
to a depth of about 30 inches, where it passes into gray fine sandy clay
material, in which are mottles of yellow and brown.  Some finely di-
vided mica flakes are present in the lower part of the subsoil and in the
soil material. In some small areas the subsoil is vellowish-brown
friable silt loam or silty clay loam, and in others it is light-gray heavy
silty clay, locally known as pipe clay. Such pipe clay areas arve less
productive than the areas having the browmsh-yellow subsoil.

Toxaway silt loam has a tolal extent of about 70 acres within
alluvial soils, undifferentiated, the largest avea near Ravensford,  The
soil occupies flat areas on first bottoms, which in most places lie next
{o the uplands. Both external and internal drainage arve poor, and
the soil has to be drained for crops to give the best yields.  All the soil
is cleared and is used for crops and pasture. The principal crops
are corn and hay (pl. 6, B), and the ylelds are somewhal. lower than
on Congaree silt loam. The soil is acid.

Included also with alluvial soils, undifferentinied, are aveas of
Toxaway silt loam, light-colored phase. This included soil differs
from the normal silt loam in that its 8- to 12-inch snrface layer is gray
or light brown and its subsoil is light-gray or bluish-gray heavy clay
to a depth of about 36 inches. The aggregate area of this phase is
about 70 acres, and the lavgest areas are near Governors Island and
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Deep Creek south of the Swain County Home. This soil is closely
associated with areas of Congaree silt loam and is developed on high
first bottoms between areas of Congaree silt loam and t!he uplands.
The soil is nearly level, although slight depressions appear here
and there. External and internal drainage wre poor, and open ditches
are necessary to obtain best results from the soil.  On areas that have
been drained by open ditches the yields of corn and hay are almost the
same as those on Congavee silt loam. Most of the soil, however, is
in pastuve, and the yields are fair.

Burton stony loam, shallow phase.—Bccause of the presence of a
large quantity of organic matter derived from decayed leaves, bark,
grass, and moss, the 3- to 8-inch surface layer of this stony soil con-
sists of dark-gray or almost black loam or mucky loam. The subsoil
is brownish-yellow or yellowish-brown friable clay loam. At a depth
of 12 to 18 inches, the subsoil is underlain by bedrvock, consisting of
conglomerate, slate, and graywacke. In some places there is no sub-
soil and the surface laver rests directly on bedrock. Many angular
rock fragments 4 to 10 inches or more 1n diameter are on the surface
and in the soil. In areas near the North Carolina-Tennessce line
east of Double Spring Gap, the surface soil consists of a thin layer
of peat and muck covered with moss. In some places a thin layer of
brown mineral soil appears beneath this dark-colored organic mate-
rial, and in other places bedrock underlies this layer. The soil
remains in a moist condition most of the time.

This phase occupies positions in comparatively smooth areas on the
tops of high mountains in the Great Smoky Mountains, and the slopes
on which the soil appears range from 7 to 15 percent. The largest
areas are on Hughes Ridge, Welch Ridge, Proctor Ridge, Thomus
Ridge, Shot Beach Ridge, Bearpen Ridge, Katalsta Ridge, the Noland
Divide, Andrews Bald, Clingmans Done, Bunches Bald, and along
the North Carolina-Tennessce line between Mount Kephart and Silers
Bald. The aggregate aren is 3.7 square miles.

None of this stony soil is cleared. On areas along the northern
boundary west of Double Spring Gap, the forest consists of oak, birch,
and a few maples. Balsam and red spruce arve the principal trees
east of this gap and in many other places. This soil also occupies
most of the balds on some of the mountain summits, and a dense growth
of grass and hazel bushes covers these treeless tracts. The balds
probably were forested some time in the past, but for some unknown
cause no trees now grow on them. The grass there malkes good pas-
ture, and the areas were considered good range for cattle before this
mountain region became a national park.

Burton stony loam, steep phase.—To a depth of 20 to 32 inches
this soil is dark-brown or almost, black mellow loam containing a large
quantity of organic matter derived from decayed leaves, twigs, and
bark. This dark-colored layer is underlain by brownish-yellow or
yellowish-brown friable permeable loam or clay loam to a depth of 33
{0 45 inches, where it passes into weathered rock material; or this layer
is underlain by bedrock consisting of conglomerate, slate, and gray-
wacke. The 8- to 36-inch surface layer varies in thickness from place
to place. In some places no subsoil layer is present, and the surface
layer rests directly on bedrock.  Angular rock fragments a few inches
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to several feet in diameter are on the surface and are mixed with the
soil in varying numbers. In some areas on the stecper ridges, known
as heath balds, or slicks, the soil 1s black, slick, and shrrhlly \\un\y, and
is somewhat deeper than any of the surr ounding soils.

This soil usually occurs in remote and almost inaccessible places,
and none of it has been cleared for crops. The largest areas arve on
Welch Ridge, along the Swain-Haywood County Tine from Black
Camp Gap nearly to y Beech Gap, at Pin Oak Gap, and on the cast slope
of Hyatt Ridge. The aggregate area is 4.0 square miles.

This steep soil has slopes of 30 to 45 percent or more; both external
and internal drainage are good. Because of the denso undergrowth,
the soil stays moist the frleater part of the year.

Naturally productive, mueh of this soil is covered with o dense
growth of rhododendron and mountain-laurel, and areas on the balds,
or treeless tracts on top of some of the hwhel mountains, support a
heavy stand of arass t}nt makes excellent, pasture.  Some arveas are
forested with mk buckeye, and sugar maple. On areas in the north-
eastern part are some rerl spruce and balsam.

Congaree fine sandy loam.—Associated in many places with
Congaree silt loam, this soil is somewhat lighter in color in some places,
contains consider ‘lblv more sand, and is generally slightly lower in the
production of corn, hay, and pasture, nlthou"h it ranks high in the
production of “heqt oats, truck crops, and sorgo. It requires some-
what heavier fertilization under similar m.mnrrunvnt for goed crop
yields. Because of the fine sand present, the soil is somewhat casier
to work than the silt loam. It is a good soil for the production of the
crops commonly grown, and for this reason it is important in the agri-
culture, a]t]munh its aggregale area is small in comparison with that
of some of the soils on the uplands

To a depth of 10 to 20 inches this soil is grayish-brown, brown or
light-brown friable mellow and loose fine sandy loam or loamy fine
sand, which, in places, contains many fine mica flakes.  This layer is
undm]mn by light-brown or yellowish-brown fine sandy clay, fine
sandy loam, or micaceous loamy sand. and near small streams by
mottled-ln'o“'n, dark-gray, and grayish-blue loam. This material
continues to a depth of 40 to 50 inches and is nunderlain by a laver of
medium sand and gravel, usually in a moist condition.  Narvow bands
of brown fine, medlum, and coarse sand are present nearly everywhere.
Near the place where this soil joins areas of Congaree silt Joam and
Toxaway silt loam and in small low spots, the texture of the surface
soil 1s silt loam or very fine sandy loam.

Along most of the streams this soil is present in narrow strips on
first bot,toms the larger aveas along the Littie Tennessce and the
Tuckasegee Riv ors, and the smaller on first bottoms along most of the
smaller streams.  The soil has formed from material (,onslshnrr chiefly
of sand, silt, and clay washed from loam, fine sandy loam, and s andy
loam areas on the uplands and ckposﬂecl near the streams by run-
ning water. It can be cultivated under a wide Tange ol moisture
con%itionq, and modern farm machinery can be used on it successfully.
An aggregate of 1.6 square miles is mapped.

The relief ranges {from nearly level to shghtly undulating., Most
areas are so low that they are subject to flooding.” Avens that lie next
to the streams ave in most pluces higher than those of the associated
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Congaree silt loam, on which crops are more subject to damage by
flooding. On the whole, this soil has better natural drainage than
any of the other soils on the first bottoms.

Practically all of this soil is cleared for crops—probably 80 percent
for corn, 10 percent for truck crops, 5 percent for rye and sweet-
potatoes, and 5 percent for sorgo, with small areas in watermelons.
Corn produces 15 to 30 bushels an acre; truck crops, watermelons, and
sorgo give good returns; rye yields 8 to 15 bushels an acre; and sweet-
potatoes 75 to 100 bushels. Land for corn, sorgo, rye, and sweet-
potatoes is usually given an application of 200 to 400 pounds an acre of
3-10-4 fertilizer, and land for truck crops and watermelons 400 to
600 pounds of 3-6-6 fertilizer.

Inclnded with this soil are aveas of Congaree silt loam and of allu-
vial soils, undifferentiated, which are too small to be separated on the
soil map.

Congaree silt loam.—The 8- to 12-inch surface soil is a brown or
dark-brown friable silt loam or very fine sandy loam. The subsoil is
light-brown or yellowish-brown friable silt loam or fine sandy clay, be-
coming lighter in color and texture with depth. At a depth of 28 to
40 inches, it passes into variable soil material. Many small finely
divided mica flakes appear in both the surface soil and the subsoil.

Areas a few feet to nearly half a mile wide are on first bottoms along
praciically all the streams, the larger in the vicinities of Governors
Island, Ravensford, Cherokee, Birdtown, and Bryson City and many
small ones near streams clsewhere. The aggregate area 1s 4.4 square
miles.

This soil contains a fair quantity of decomposed organic matter
well incorporated with the mineral material of the surface layer. It
is fairly casily tilled, is easy to maintain in good productivity, is not
susceptible to erosion, and gives good to high yields of corn, hay, and
pasture. Being relatively high in available plant nutrients, it pro-
duces good yields of crops without artificial fertilization or with a
minimum of such applications. The soil is well drained except in
some small, low, flat places that require ditches. In places it is asso-
crated with State loam and occupies somewhat lower positions near the
stream. It is flooded occasionally in parts of the broad bottoms and
nearly all the narrow hottoms, but fine sediments that enrich the soil
are usually left when the floods recede. This soil has formed from
allnvial deposits consisting mainly of sand, silt, and clay from upland
slopes underlain by granite, gneiss, slate, and mica schist, some of the
minerals of which contain potash.

One of the most important soils in the agriculture of the county, it is
practically all used for crops and pasture. Modern farm machinery can
be used on the larger areas. The tree growth on the few uncleared
areas consists mainly of birch, sycamore, water oak, elm, and ironwood.
Some hickory trees grow in places. Corn, hay, beans, cabbage, and
potatoes are the main crops grown, and wheat, rye, field peas, and soy-
beans are minor crops (pl. 7, 4). Corn generally yields 30 to 45 bush-
els an acre, hay 1 to 2 tons, and wheat and rye 10 to 15 bushels, although
in places rye yields slightly more than wheat. Field peas and soy-
beans make good returns. Land in corn, wheat, and rye is generally
given light applications of fertilizer, and that in truck crops heavy
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applications, usually consisting of 1,000 pounds of 5-7-5. Pasture
yields are good.

Mapped with this soil are small areas of ‘Toxaway silt loam, which
are conspicuous by their almost black color.  The surface layer is dark
gray or very dark gray, and the subsoil is gray. Small areas of Con-
aaree fine sundy loam and of alluvial sotls, undifferentiated, also are
included. Congaree fine sandy loam contains much fine sand and 1s
somewhat more friable and looser than Congaree silt loam.  Alluvial
soils, undifferentiated, vary in color, texture, and condition of drain-
age.  All the areas of {hese included soils are su small that it is not
practicable to map them separately.

Hayesville clay loam, severely eroded phase.—This eroded soil
includes areas of the typical loam, from which about three-fourths to
all of the surface soil has been removed by erosion.  The present sur-
face soil consisis of brownish-red or red clay loam 2 {o 5 inches thick.
The subsoil is light-red, red, or dark-red stifl brittle clay or friable
clay loam to a depth of 20 to 30 inches, where 1t grades into soft de-
composed rock material.

The largest areas are near Cherokee, Thomas Chapel, Arlington
Church, and Bryson City. The aggregate arca is 0.6 square mile.

This phase is hilly, the slopes ranging from 15 to 30 pereent. In-
ternal drainage is good and external 51-:11nngc is excessive, particularly
in places where there is no protective cover of vegetation or proper
tillage.

All this soil is cleared and at one time was used for crops; but
ihrough wrong use and improper managenient. much of it hecame so
sheet-eroded and gullied that it was no longer suited to crops orv pas-
ture. As this soil is subject to further crosion, it would be good
practice fo grow only close-growing crops on cleared areas. Areas
that, dre nnsuitable for such crops, however, or for pasture could be
allowed to reforest, with old-field pine; and those areas that are suited
to crops could be rebuilt and maintaned by proper management. In
order to reestablish productivity, the gullies need to be filled in, strip
cropping practiced, and winter cover crops grown so as to hold the
soil in winter. Rye, vetch, and clover are good winter cover crops,
and lespedeza would be a good summer cover crop.  Much of the soil
could be brought hack to a fairly good condition of productivity nnder
good management.

Only small areas are used for crops and these are planted to corn,
wheat, rye, and ficld peas, the yields of which are low in most places.

A few small areas of extremely severely eroded soil are mapped with
this severely eroded phase, including areas in which the surface layer
is entirely eroded and in which many gullies have formed. These
arcas are near Deep Gap Church, Brush Creek School, and Bryson
City.

Hayesville loam.—The surface layer is 4 to 6 inches thick and con-
sists of yellowish-hrown or slightly reddish-brown friable loam. The
subsoil 1s light-red or red stiff fairly friable clay that breaks casily
into a soft mass when crushed between the fingers. At a depth of 25
fo 40 inches the subsoil passes into reddish-yellow or mottled red and
yellow fine sandy clay or clay loam material that grades into reddish-
yellow soft weathered rock material at a depth of 40 to 50 inches.
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L Congaree <ilt loam 1< one of the most desnable sotls for erops, and practieally
all of 1t s used i short rotanons

B, Hiwassce <t loam. adapted to practieally all the crops generally grown s
productive and eastly worked and conseryed
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Hayvesville loam s used to ~ome extent for erops hut now a considerable acreace 1<
used erther for permanent pasture or s reverting to forest

A0 When row crops are grown the vields alimost mvanably danmsh from vem
to vear and the ~otl ~uflers trom erosion

B, AS pasture, this ~oil affords grazime of vanable quahiy The central Slope,
fertihzed with 200 pounds ol JdH-pereent phosphate fenthzer and sceded 1o
redtop, bluegrass and lespedeza, i 2 vears atlorded abundant grazimg of poad
quality.
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This gives way to gray partly weathered rock or lies directly on bed-
rock at variable depths. The parent rock consists mainly of granite
and gneiss. T'he variations in color, texture, structure, and consis-
tence evident in the soil arc attributed to variations in the underlying
rock.

This soil is developed on intermountain valleys and in semi-moun-
tainous areas in the central part of the county. The larger areas are
in the vicinity of Bryson City, Governors Island, Thomas Chapel,
Cherokee, Ela, Jackson Line Church, Birdtown, and Whittier.
Smaller arcas occur throughout the eastern and central parts. The
aggregate is 6.4 square miles.

The slopes range from 15 to 30 percent. External and internal
drainage are good, but in cleared areas not protected by a cover of
grass or other close-growing crops the runoff 1s excessive. Erosion is
active on practically all the cleaved soil, and sheet erosion and gullies
appear in many places. Although none of these eroded areas are
separated on the soil map, many are indicated by symbols.

Probably 80 percent of this soil is cleared, but somewhat less than
50 percent of the area cleared is used for field crops and pasture. The
remainder is either idle or reverting to forest (pl. 8). The original
forest consisted chiefly of oaks and pines. The more gently sloping
areas are suitable for corn, wheat, oats, rye, clover, lespecdeza, and
soybeans, provided good soil management 1s practiced. The steeper
areas are best suited to pasture and forestry (pl. 9), because erosion
cannot be controlled by crop rotations, strip cropping, winter cover
crops, good tillage, or other practical methods.

orn, wheat, and clover ave the principal crops, and lespedeza,
cowpeas, and rye are grown to some extent. Truck crops are grown
in p\aces on some of the gently sloping areas. Corn produces 10 to 15
bushels an acre on land treated with 200 pounds an acre of 4-8—4
fertilizer and without the benafit of a legume in the rotation. Some-
what higher yields ave obtained when corn follows clover or lespedeza
and the land is given a light application of superphosphate. Wheat
yields 8 to 12 bushels an acre under the usual management if the
wheatland is treated with a small quantity of commercial fertilizer.
Clover produces about 1 ton of hay an acre, lespedeza gives good
?'ields of hay, and cowpeas and rye make fair returns. Because of the
1lly arveas occupied by the soil, heavy farm machinery cannot be used
advantageously.

Included with this soil are two areas about half a mile east of
Jackson Line Church that have slopes of 7 to 15 percent and a total
extent of about 40 acres. The surface and subsoil layers are somewhat
thicker than in the soil developed on steeper slopes.

Included also with mapped areas are small areas about half a mile
north of Governors Island and near Bryson City in which the soil
consists of grayish-yellow sandy material. This partly formed soil
seems to be weathered rock material from which the soil processes
have not formed a complete soil.

Hayesville loam, steep phase.—In forested areas the first inch or
two of the surface layer is grayish-brown or dark-brown friable loam
containing a considerable quantity of organic matter derived from
decayed leaves and twigs. Under this is yellowish-brown friable
loam resting on a subsoil of brownish-red or red fairly heavy stiff
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brittle but friable clay loam or clay, which passes into partly disinte-
grated rock or lies on solid bedrock at a depth of 15 to 25 inches, Out-
crops of the bedrock appear in places. Where this soil adjoins orters
loam, the subsoil is not so red and is more friable than in other places.
The soil varies in color, texture, and structure and also in thickness of
surface and subsoil layers. In some small areas it consists of grayish-
yellow friable sandy material, which at a rather shallow 5epth is
underlain by bedrock. In these areas the soil is merely decayed rock
material from which soil processes have not formed a definite soil.

Arveas of this steep phase are developed in the eastern part of the
county, the larger ones in the vicinity of Cherokee, Birdtown, Rock
Hill Church, Ela, Thomas Chapel, Holly Spring Church, and Franklin
Grove Church. The aggregate area is 3.4 square niles.

This soil comprises the steepest areas of the typical loam and is
associated with areas of that soil and of Porters loam. It issimilar to
the normal loam in physical characteristics, but in many places differs
in having steeper slopes and thinner soil layers. The slopes range
from 30 to GO percent, compared with 15 to 30 percent for Hayesville
loam.

Probably 20 percent of thissoil is cleared, but on account of steepness
of slopes, shallowness of soil, and problems of conservation, very little
of the cleared soil is used for cultivated crops. Some areas produce
fair to poor pasture. Areas on the less steep places would probably
be suited to apple orchards, provided favorable sites with respect to
air drainage and exposure are selected.

The aveas when first cleared were used for cultivated crops but were
so easily eroded that the soil soon became depleted. When aveas of
this steep soil are cleared, it would be good practice to seed them to
pasture 1mmediately. Many aveas already cleared and eroded prob-
ably would be best conserved if allowed to reforest.

Hiwassee silt loam.—The 8- to 12-inch surface soil is brown or
reddish-brown mellow friable silt loam, changing to dark reddish
brown when wet. The subsoil consists of red, brownish-red, or maroon
friable silty clay loam to a depth of 40 to 60 inches. Bencath the sub-
soil, mixed with red clay. are many rounded quartz and quartzite rocks
4 to 6 inches or more in diameter.

Most of this soil occurs 1 mile or less from Bryson City, with small
areas in the vicinity of Cherokee, Whittier, Bushnell, Mount Zion
Church, Governors Island, and the county home. The aggregate
aren is 0.7 square mile.

"This soil is distributed on high well-drained terraces near streams.
The terraces are higher and apparently much older than those on which
State loam occurs. Many waler-worn rocks are present in the material
underlying the soil, and in the process of weathermg many of these
have broken down and formed soil muterial, although some are still
on and in the soil.

As the relief ranges from 8 Lo 8 percent, or somewhat more, the
soil lies well for cultivation, and under proper management it can be
maintained in a good condition of productivity. 'The control of ero-
sion offers some problem in the more sloping areas. Ixlernal and
internal drainage are good. The surface soil is strongly acid,

This is one of the best soils of the county for general farming: it
is easy to handle; under proper management the soil material is
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casily conserved ; and because of the moderate slopes, improved farm
machinery can be used successfully.

All the soil is cleared and used for crops (pl. 7, B), chiefly corn,
wheat, clover, and lespedeza, with rye, field peas, soybeans, oats, sorgo,
and potatoes as minor crops. Under usual management, corn yields
30 to 40 bushels an acre, wheat 12 to 20 bushels, rye 16 to 20 bushels,
clover and lespedeza 1 to 2 tons of hay. Field peas and soybeans give
excellent returns. Only light apphications of commercial fertilizer
are necessary with other common practices.

Included with this soil are a few arcas of State loam that are so
small that it is not practicable to separate them on the map. These
areas have a grayish-brown surface soil and a light yellowish-red or
brownish-yellow subsoil.

Hiwassee silt loam, hill phase.—The 4- to 8-inch surface layer
consists of brown or reddish-brown friable silt loam. The 15- to 25-
inch subsoil is red or maroon friable silty clay loam underlain by
gravel and cobblestones. Gravel 1 to 4 inches in diameter and some
cobblestones are strewn over the surface in many places. The subsoil
rests on bedrock in many places whera the gravel layer is entirely
absent. Where crosion is very active, the surface layer is gone and
the red clay subsoil exposed. In a few very small areas erosion has
removed both the surface soil and the subsoil. In places a few gullies
have formed.

This hill phase occupies rather strong slopes between areas of the
normal silt loam and of nearly level bottom land. The largest arcas
arc near Bryson City, and the total extent of the soil 1s 1.2 square
miles.

This soil is similar to the typical Hiwassce silt loam in color, tex-
ture, and structure and daffers from it in that 1t occupies somewhat
steeper slopes and has slightly thinner surface layer and subsoil layer.
This phase occurs on slopes of 15 to 30 percent, whereas the typical
soil has slopes of 7 to 15 percent. External and internal drainage are
good. Owing to its somewhat steeper slopes, the soil is not so well
su_ilted to cultivation and is more subject to erosion than is the typical
soil.

About 40 percent of this soil is cleared and as pasture land gives
fair yields. The rest is in forests of small pines and sourwood, dog-
wood, hickory, oak, and locust. Some areas could be cultivated, pro-
vided good management is practiced. The runoff from the steeper
slopes would be excessive in cultivated areas that are not protected
by cover crops and good tillage, and under poor management the
surface layer would soon be washed away. With good management
the ss)il could be used for small grains, lespedezx, and clover (pl.
10, 4).

Porters loam.—The surface layer consists of brown or dark grayish-
brown mellow loam 8 to 12 inches thick. The subsoil is brown or
reddish-brown friable permeable loam or clay loam to u depth of 25
to 35 inches and is lighter in color and more friable in the lower part
than in the upper. This layer is underlain by parent rock, consisting
chiefly of gneiss and granite. In some places a layer of decomposed
rock material lies between the subsoil and bedrock. Fragments of
bedrock are on the surface and mixed through the soil, but these are
not very numerous.
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In most places the color and texture of the surface and subsoil
layers are very similar. In forested ureas the surface layer to a
depth of 2 to 4 inches is dark brown or almost black, the dark color
apparently being caused by organic matter derived from decayed leaves
and twigs. In mountain coves this layer is thicker than on steep
slopes, and on southern slopes it is thinner than elsewhere.

This so1l, developed on steep mountainsides in the southern part of
the county, has formed from the residual products of weathered
gneiss and granite. It is brown and mellow, and, because of its friable
consistence, rain water soaks in readily and plant roots penctrate
casily to all parts. When cleared of forest the soil is subject to
erosion, except where this is held in check by a cover of grass or
some other close-growing crop. In places it is associated wiLh%{umscy
loum, but differs from 1t in being of darker color, more productive,
and casier to conserve, and in that it is devived from weathered prod-
ucts chiefly of gneiss and granite instead of conglomerate, graywacke,
sandstone, slate, and schist.  With slopes of 30 to 60 percent, the soil is
too steep in many places for feasible cultivation, although the less
steep slopes could be cultivated if good practices of management, as
strip cropping, were employed. The aggregate arca 15 11.2 square
miles.  Because of its permeuble surface soil and subsoil, rain water
soaks readily mto the soil although runoff in places is excessive.

Most of this soil is in forest, and the trees include various oaks,
and hickory, locust, maple, dogwood, sourwood, cucumbertree, buck-
eye, silverbelly linden or basswood, and a few scattered shortleaf pine.
Dead chestnut trees appear among the other trees of the forest. The
undergrowth consists mainly of rhodedendron and mountain-laurel.
Galax 1s an undergrowth in many places. In gencral, trees on the
north slopes and in the mountain coves are larger than elsewhere.

Patches of the soil have been cleared on some of the gentler slopes
and are used for corn, rye, gavden vegetables, cabbage, and pasture.
The arcas of 35 to 60 percent slope secem best suited to pasture or
forest, as the soil is too steep to make cultivation feasible, although
in places corn gives good yields even without the use of fertilizer.
Because of the steep slopes, only light work animals can be used.

Aveas of this soil are used for pasture in Huywood and Watauga
Counties and in other counties in the mountains of the State. In
Watauga County, it is considered excellent pasture land and is also good
for potatoes and cabbage. In the cultivation of this loam, strip
cropping is regarded as good practice, as it helps to prevent soil
erosion.

Mapped with Porters lonm are arcas of Porters stony loam and
Ramsey loam so small that it is not feasible to separate them. In
the places where Porters loam adjoins areas of the Ramsey soils. both
its surface und subsoil layers are lighter in color than is typical.

Porters loam, hilly phase.—In color, texture, consistence, and
structure, this soil is similar to the normal loam, differing mainly in
occupying gentler slopes and in having a somewhat thicker subsoil.
The slopes on which this soil is developed range from 15 to 30 percent,
so that it is better snited to cultivation and less subject to evosion than
the typical loam, which oceupies slopes of 30 to 60 percent.

The individual areas of the soil are small and widely scattered over
the southern part of the county, where they occupy positions on the
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A An aren of Havesvdle o i vanous staces of abandamnent The dark clunip
of pme left of the center field s on laned that has heen out of ealtivation for
many vears to the Tefo of these trees the giassed part has heen out of cultivanion
for a somewhat <horter time, the darher mare extensive fields with <eattored
brushy growth have not been eropped durmg the Tast few vear~, and the ~mall
field with the hght-colored weed giowth has been enltivated within the ast
vear or two

.\ Tueh of Havesalle loam has a volunteer grass cover that affords <ome pasture,
the quahty and capacity of whieh can be improved by proper fernlization <eed-
tng, and the suppression of brushy growth
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A, Some Hiwassee <tlt toam il phase, has been tilled, but through poor manage-
ment mueh of it has been changed to pastne land  Properly fertihzed and
seceded  these areas conld produce better pasture, and many of the less steep
areas could probably be used for <inall gratns and hay erops i long rotation

B, Bluegiass and white clover make up a considerable part of the stand on this
hillstde pasture. to whieh Iie and phosphate were recently apphed Porters
loam, very steep phase, s on the lillside, and Congaree <t loan s the fore-
grouned
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smoother parts of the mountain slopes. The largest areas are in the
vicinity of Ela, Swain County Home, Antioch Church, Piney Grove
Church, Pcavine Church, Mount Vernon Church, Alarka, Cochran
Church, places near the Swain-Macon County line, and Caler Knob.
The aggregate area is 1.4 square miles.

Because of the comparatively gentle slopes occupied, this phase was
the first of the Porters soils to be cleared and farmed in the county.
The soil, however, lost a great deal of its original plant nutrients
through exacting use and much of its surface layer through erosion.

Probably 40 percent of this soil is in corn, rye, potatoes, and garden
vegetables for use on the farms on which they are grown. Corn yields
20 to 40 bushels an acre nnder usual management practices.  The higher
yields are obtained when planted on clover land or on land treated
with green manure, and when the land in either case is given a good
treatment of fertilizer. Rye yields are fair, and potatoes and garden
vegetables give good returns.

Possibly 60 percent of this hilly soil has at some time been cleared
and cultivated or used as pasture land; but probably 30 percent of the
cleared land was converted into pasture of low productivity or allowed
to reforest with old-ficld pine and honey locust.

Under good management the surface drainage can be controlled, but
under poor management it is rapid and causes eonsiderable sheet ero-
sion. With suitable management this soil can be built up and kept in
a good condition of productivity. Strip cropping and the incorpora-
tion of organic matter are considered good practices.

Porters loam, very steep phase.—This phase is associated with
the typical lJoam and with Porters stony loam. It has formed chiefly
from weathered material of gneiss and granite. The surface soil and
subsoil differ very little in color and consistence. The depth to bed-
rock is less in places than on the typical soil. A few stones, consisting
of fragments of the bedrock 4 to 10 inches in diameter, are on the sur-
face and in the soil in some places.  Avreas of the typical loam, too small
to show separately, are included with this phase on the map.

The soil is distributed in fairly large tracts that are confined almost
entirely to the mountainous arca in the southern part of the county.
The ageregate area is 46.2 square miles.

This very steep phase differs from the typical soil mainly in the steep-
ness of the slopes, which are 60 to 80 percent or more, compared with
30 to 60 percent for the typical loam. Forests on the south slopes are
more subject Lo fire than elsewhere owing to dryness caused by longer
exposure to sunshine. Both external and internal drainage are good,
although in some places the runoff is excessive.

The steep slopes make this soil unsuitable for cultivation. A few
small areas arve cleared for pasture (pl. 10, B), but forest seems to
be its best use. The forest trees are various oaks and hickory, honey
locust, red maple, dogwood, sourwood, cucumbertree, buckeye, silver-
bell, white basswood, and a few shortleaf pines. Dead chestnut trees
still stand in many places. Rhododendron and mountain-laurel
constitute a common undergrowth. Galax appears as an undergrowth
in many places.

Porters stony loam.—Formed mainly from the products of weath-
ered gneiss and granite, these soils occur in association with the other
Porters soils mapped and occupy similar positions in the steeper

B55767T—4T——3
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mountainous areas. The surface layer consists of brown or dark-
brown mellow loam 8 to 14 inches thick. The subsoil is brown or
reddish-brown very friable and permeable loam or light clay loam
to a depth of 25 to 35 inches, where it passes into soft decomposed
rock material or lies on bedrock. Many angular fragments of bed-
rock 4 to 12 inches or more in diameter are strewn over the surface
and mixed with the surface soil and subsoil.

This stony loam occurs in fair-sized arceas in the southern parvt of
the county, with an aggregate area of 24.6 square miles.  The slopes
are usually G0 to 80 percent. although some areas are included in which
they are 30 to GO percent.  Even though the slopes ave steep, the run-
off is notl so gereat as on most soils of simtlar slope. for the sml is
loose and open, and rain water soaks in readily and roots penctrate
easily.

As this soil is so stony and so sieep, it is not suitable for cultiva-
tion, but in places it can be used for pasture.  The soil is used almost
entirely for forestry, for which it seems to be best adapted. In some
other counties in the mounfaimons part of the State, however, some
of it, is cleared and used as pasture land.

The forest growth includes various oaks and honey locust, hickory,
yellow poplar, red and sugar maple, dogwood, linden, buckeye, cu-
cumbertree, and hemlock.  Dead chestnut trees are among the other
trees in the forest. Rhododendron, mountain-laurel, and galax ap-
pear in places as an undergrowth.

Small areas of Porters loam, very steep phase, and rough stony
Jand (Ramsey and Porters soil materials) are included with this
soil as mapped.

Ramsey loam.—This soil differs froin Porters loam in that it 1s
somewhat lighter in color and of different parent material; Porters
loam having formed largely from the weathered products of gneiss and
granite, whereas Ramsey loam has formed from the less well developed
weathered products of conglomerate, graywacke, sandstone, slate, and
schist.

In forested arcas the surface layer 1s dark-brown or uearly black
friable loam to a depth of 2 or 3 inches and apparently contains
much organic matier derived from decayed leaves and twigs. The
thickness of this dark-colored layer 1s somewhat greater on the
north slopes and in the mountain coves than elsewhere.  Underlying
this' is a thin layer of friable loam stamed Lrown by the orgame
material, which at a depth of about 6 mches gives way to brownish-

ellow friable loam that passes mito the subsoil at o depth ot 8 1o 10
inches. This niaterial is yellow, brownish-yellow, or yellowish-brown
friable loam or light clay Toam at & depth of 15 to 38 inches.  In some
places the subsoil 1s reddish-brown friable clay loam, but in most places
1t is lighter 1n color in the lower part.  This layer is underkun by light
yellowish-brown friable fine sandy loam or fine sandy clay material
1n some places and by bedrock in others. A few loose stones ave present
on the surface and in the soil.  The soil is permeable to plant roots,
moisture, and anr.

Ramsey loam occurs throughout the county, principally in the
north-central and northeastern parts in association with Ramsey
stony loam. Of the aggregate area of 132.7 square miles about 105
square miles are on slopes of 60 to 80 percent and about 10 square
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miles on slopes of 30 to 60 percent. Both external and internal
drainage are good, although in some places external drainage is
excessive.

This soil is almost. entirely in forest, as it is too steep for feasible
cultivation. The soil on some of the less steep slopes, however, makes
Tair pasture land (pl. 11).

The trees in the forested areas are muainly various oaks. yellow
poplar or tuliptree, hickory, maple, black gum, dogwood, cucunber-
tree, birch, and a few white and shortleat pines, with occasional dead
chestnut trecs. The undergrowth consists of dense stands of rhodo-
dendron and mountain-laurel. Galax is common in many places,
Practically all of the forests have been cut-over, and the present
trees are mainly of second growth.

Ramsey loam, hilly phase.—In color, texture, structure, and con-
sistence and in thickness of the soil layers, this phase is similar to
the typical loam, differing from it mamly in relief, but the reaction,
content of organic matter, and permeability to plant roots, air, and
moisture are essentially the same.

This phase is closely associated with Ramsey loam and Ramsey
stony loam, hilly phase. This hilly soil is not extensive and not
very important in the agriculture of the county.  In some places, how-
ever, it constitutes the only arable land, and here small homesteads
depend on it for subsisience.  Its aggregate area 1s 2.2 gquave miles.

The slopes range from 15 to 30 percent; whereas, the typical loam
is steep, with slopes ranging from 30 to 60 percent. External and
internal drainage are good, although runoff is fairly rapid on slopes
that are not protected by a cover of vegetation or by proper tillage.

About 25 percent of this soil is clenred and used for crops, consist-
ing mamly of corn, rye, and potatoes, which make good yields.
The rest is forested, mostly with hardwoods  With proper use and
good management the soil can be productive, but it is not cuasy to
work, because of the hilly slopes. Only light work animals and
light implements can be used in its cultivation.

Ramsey silt loam.—DBecause of steep slopes, shallowness, and low
fertility, the best use for this soil scems to be forestry, although
trees that grow on it are not so large as those on the Porters soils.

The surface layer is grayish-yellow friable silt loam 4 to 10 mches
thick. The subsoil consists of yellowish-brown, brownish-yellow, or
erecsh-yellow friable st Toam or «tlty clay loam to a depth of
8 {0 20 inches, where it gives way to slate or partly decomposed slate,
In some places no subsoil occurs and the surface layer rvests directly
on slate, 1n others the slate bedrock outcrops. Many small slate frag-
ments are present on the surface and in the soil, and in some places
slate fragments are so large that the soil is slaty ov stony.

Slate 1s near the surlace in places on mountam ridees northeast and
northwest of Judson and along the Swam-Graham County line about
2 nnles west of Judson.  Another avea 1s near Deals Gap. The total
area1s 1.5 square niles,

The soil is on steep to very steep slopes ranging from 30 to con-
siderably more than 60 percent. External drainage is good on the
gentler slopes but excessive on the steeper slopes. Internal dramage
1s good.
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In most places the soil is shallow, low in organic-matter content,
and naturally Tow in productivity. None has been cleared, and the
forest growth consists chiefly of white oak, post ouk, scarlet oak, chest-
nut oak, water oak, chestnut, hickory, dogwood, and a few pines.

Ramsey stony loam.—This soil has formed largely {from the
residnal products of weathered conglomerate, graywacke, sandstone,
slate, and schist. In forested arcas the surface layer, to a depth of
3 to 5 inches, consists of gray or nearly black mucky loam, beneath
which 15 a brownish-vellow friable loam to a depth of 8 to 10 inches,
where 1t passes into the subsoil. The upper inch or so of this layer
is stamed brown by the orgamie material in the overlying layer. 'The
subso1l is hirownish-yellow or yellowish-brown friable loam or light
clas loam to a depth of 15 to 30 imches, where 1t passes into decomposed
rock or lies on bedrock.  On the surface and in the soil; fragments of
bedrock - o 10 mehes m diameter ave numerons,  Isven though the soil
1s stony, 1t 1s permeable to plant 1oots, airy and moisture and has good
nmoisture-holdimg capacity.

The most extensive in the county, this soil occurs in large areas in
the northern, southern, and central rougher mountainous parts. In
its aggregate arca of 190.8 square miles 1t s associated with Ramsey
loam; Ramsey stony loam, hilly phase; rough stony land, peaty phase;
and rough stony land (Ramsey and Porters soil materials).

The soil is predommantly very steep, with slopes of 60 percent or
more.  An aggregate of about 2 square miles 15 less steep, the gradi-
ent, ranging from 30 to 60 percent. Drainage is good, although the
1unoff is faely rapud from some of the steeper slopes.

Practically all this soil is in forest, consisting mostly of hardwgods
and in places of hemlocks and pitch pines. The forests have been
cut-over, and the present stand is mostly of second growth. There
are many red spruce trees in the places where this soil adjoins rough
stony land, peaty phase. 'The soil is too steep and stony for cultiva-
tion and in most places for pasture.

Included with it on the map are small areas of rough stony land
(Ramsey and Porters soil materials) and rongh stony land, peaty
phase.

Ramsey stony loam, hilly phase.—This phase has formed from
weathered materinl of conglomerate, graywacke, sandstone, slaie, and
schust. Tt is similar to the typical soil in color, thickness of layers,
friability, reaction, content of orgame matter. and permeability to
moisture and air, and differs from it principally in that it occupies
gentler slopes and contains many stones. The stones, so numerous
that cultivation usually is not feasible, consist of fragments of bed-
rock 4 {o 8 inches in diameter, both on the surface and in the soil.

Associafed with the typical stony loam, this soil is developed in
«mall and widely scattered areas in the north-central part of the
coumtv.  Several important areas ave in the vicinity of Piney Grove
Chureh, Nantahala, Deep Gap, Hubbard, Bryson Place, Mount Zion
Chnreh, and Proctor.  The ageregate is 2.5 squave miles.

The so1l 15 well drained but not so susceptible to crosion as some
of the others. In times past, patches were cleared and cultivated,
but. the cleared arcas are now used nainly for pasture. Most of the
soil is so isolated or so remote from habitation that it is almost use-
less for farming. Its best use is for forest.
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B

Ramsey loam makes fan pasture land

AL Pasture on a steep notth-faeme <lope The ares was iteated with phosphate
fertilizer and followimg the removal of the forest cover was ~eeded 1o redtop,
arehard grass. lespedeza, and white elover  On sarls having a ~lope as steep as
thic care must be taken to mamtam a good cover and to avoid overgrazing and
datmage hy excessive ranofl

I3, Gentler slopes on whieh a good grass pasture has been established  This e,
used for pastine since 10 was eleared, has been sceded to lespedeza and orechard
urass for 15 vears
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A Hheh ferabuy, good penmeatnity and low suseeptibility to erosion make Srate
loam eapable of producing Targe vields of corn and other 1ow crops e short
totations

135 Cornos the predommant crop on the less stony areas of stany colluvinn (Ram-
sey and Porters <ol matenalsy
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Rock outerop.—This land type includes bare exposures of bedrock.
A few scrub trees and bushes grow in crevices and on ledges where a
thin sotl has formed. Rock outcrop has no agricultural value.
Arcas are mapped east of Noland Creck School, about half a mile
east of Paint Mountain, about half a mile west of Nantahala, and
ubout a fourth mile west of Wesser. The aggregate area is 0.3
square mile.

Rough stony land, peaty phase.—In the areas of this phase a
heavy growth of moss covers a thin layer of peat, and this in turn
covers o thin layer of muck. The moss, peat, and muck compose a
dark-colored layer 3 to 8 inches thick, underlain by broken conglom-
erate and hard blue slate. In some places a thin layer of greenish-
yellow or yellowish-brown silty clay loam material underlies the
dark-colored surface layer. Strewn over the ground are many fallen
moss-covered spruce trees. Many outerops of bedrock are present.

Oceupying positions at high elevations in the Great Smoky Moun-
tains, this phase covers an unbroken area of 42.8 square miles, from
Double Spring Gap eastward to Balsam Corner on the eastern
houndary of the county. The lund is steep in some places and very
steep in others, and the slopes on which 1t hes grade from 30 to more
than 60 percent. Shaded by dense forest, the surface layer is wel
throughout the year,

Nearly all this phase is in forests of red spruce and balsam, which
are confined largely to this rough stony land. Red spruce is the
principal tree at an elevation of about 4,000 feet, although balsam
composes a Tairly Targe part of the forest at abont, 6400 feet. ‘The
spruce trees are lurge, and their stand is dense.  The high elevation,
cool climate, and abundance of organic material derived from the
dense forests are the chicf factors im the formation of the soil.

The underlying rocks are broken, and roots entering the cracks
obtain a sure foothold for the trees. In many places, however, the
roots are on top of the rocks, and here the trees are casily blown
over. In cut-over areas, fire has burned off most of the surface
mantle, leaving only a thin layer of mineral soil.  Such burned-over
areas, called fire scalds, support a thick stand of wild cherry bushes.
It is probable that they will not reforest, to spruce or any other tree
of value for a long time.  This rough stony land apparently is suited
only to forestry.

Mapped with this soil are small areas of Burton stony loam, shal-
low phase, mainly in flat and gently sloping places on mountain tops;
and a few small areas, locally known as heath balds, which are cov-
ered with rhodedendron and mountain-laurel.

Rough stony land (Ramsey and Porters soil materials).—Tlis
rough stony land includes areas having very steep and rough slopes
and containing many large boulders and large rock outcrops. The
soil among the rocks is generally shallow and belongs to the Ramsey
and Porters series. It s not suitable for crops or pasture, but sup-
ports a thin growth of trees, consisting mainly of scrub oak, pitch
pine, and table-mountain pine. In some places boulders and rock
outcrops may not be present. but the bedrock is only a few inches
below the surface. The slopes are 60 percent or more, and external
drainage is good to excessive. 'The largest areas of this soil unit are
north and south of Nantahala Gorge, west of the Little Tennessee

BEATET—4T—1
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River near its juncture with the Tuckasegee River, north and south
of the Tuckasegee near Epps Springs and Nolund, about 1 mile
northeast of Alarka, on Una Mountain, and on Shuckstack Ridge.
The aggregate area is 14.8 square miles.

Included with mapped areas of this land are some rather large
rock outcrops and also small areas of Ramsey stony loam and Porters
stony loam.

State loam.—This bhrown mellow soil, occupying positions on ter-
races near streams, is associated in many places with Congaree silt
loam and Congarce fine sandy loam, and, hke these two soils, it ranks
high for farming. The soil has formed from alluvial deposits con-
sisting of sand, silt, clay, and gravel washed largely from upland
slopes underlain by granite, gneiss, mica schist. and slate, all of which
contain potash-bearing minerals. Because of 1ts rather high position
above streams, the so1l1s not subject to flooding.

The 8- to 14-nch surface sml consists of dark grayish-brown mellow
heavy loam, with apparently a fair quantity of decomposed organie
matter. The subsoil is brownish-yellow, hght yellowish-red, or
brownish-red heavy elay lonm or fine sandy clay. At a depth of 28 to
45 inches, the subsoil grades into light ycllowishi-brown friable fine
sandy clay mottled with gray and red. This gives way to light-gray
material mottled with brown at a depth of 45 to 70 inches, below which
the material is extremely variable,

This soilis moderately fertile, has favorable physical properties and
gentle slopes, and 1s one of the most desirable for general farming
m the county. 1ts productivity can be easily maintained, and erosion
can be held at a nummum under good management.  With slopes of 3
to 8 pereent, it has good external and mternal drainage, and farm ma-
chinery is easily used.

State loam is distributed on terraces near the Tuckasegee and Ocon-
aluftee Rivers. The Lurger areas are in the vicinity of Governors Is-
land, Birdtown, Ravensford, Patterson Springs, Cold Sprimgs Church,
Bryson City, and Ela.  The aggregate avea is 0.8 square mile.

Nearly all of tlis sotl is clenred and in crops, including corn (P1. 12,
4), wheat, rye, clover, lespedeza, field peas, soybeans, sorgo, potatoces,
and truck.  Corn, small gram, and hay crops occupy the greater
uerenges.

Under good nanagement, practices, the yields of corn, small grains,
and hay are vather high. Corn usually yields 30 to 40 busliels an
acre, wheat 12 to 20 bushels, rye 16 to 20 bushels, and clover and lespe-
deza 1 to 2 tons.  The returns from field peas and soybeans are high,
and from potatoes and truck. good. These yields are obtamed from
the various crops with only light applications of fertilizer and other
normal management practices.

Included with this soil are small areas of Altavista loan, so small
that 1t 1s not feasible to separate them on the map. They ave charac-
terized by a gray friable surface layer and a yellow friable subsol.

Stony colluvium (Ramsey and Porters soil materials).—This
miscellaneous land type is a s0il condition rather than a definite soil
type and consists of rock fragments and soil material derived from
areas of Ramsey and Porters soils deposited by gravity on lower slopes
and near streams. IL also includes sand, silt, clay, and gravel de-
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posited by the streams during overflow. To a depth of 6 to 12 inches
the soil consists of light-brown or brown friable fine sandy loam, loam,
or silt loani.  This material in some places passes into brown mellow
loam that continues to a depth of about 18 inches; in others it is under-
lain by gravel and larger water-worn rock fragments. A great many
angular, subangular, and water-worn rock fragments, 3 to 10 inches
or more in diameter, are strewn over the surface and mixed with the
soil. They are so numerous that the soil in most places cannot be cul-
tivated until they have been removed. A considerable quantity of or-
ganic matter derived from decayed leaves und twigs is present in the
first few inches of the soil. A few small areas remain wet most of the
time, and they are indicated on the soil map by symbols,

The larger areas of this siony colluvium are along Deep Creek,
Alarka Creek, Raven Fork, Bradley Fork, and Beech Flats Fork of
the Oconaluftee River, and along the Nantahala River. The largest
arca of riverwash included with mapped areas of this soil is along
Raven Fork about 8 miles northeast of Ravensford. Other aveas are
on islands in the Little Tennessee River ncar Fontana. The aggregate
area of this type and the included riverwash is about 5.5 square miles.

The slope is nearly level in some places and gently sloping in others.
Both external and internal drainage are well established in most
places.

Only a very small part of the soil is cleared and used for crops.
Corn (pl. 12, B), potatoes, and sorgo are grown on a few arcas where
the rock fragments have heen removed from the surface. In these
places corn yields 15 to 30 bushels un acre when the cornland is given
an application of 200 to 400 pounds of a 3-10—4 fertilizer. Potatoes
and sorgo produce good yields. Some areas are in pasture, and the
yields are fair,

In forested areas the trees are chiefly yellow buckeye, poplar, chest-
nut, and oaks. The many rock fragments on and below the surface
make the soil difficult to cultivate, and only small farming implements
can be successfully used for tillage. Because of the many stones
present and their hindrance to cultivation, the best use for this soil
1s for pasture or forest.

Included with this soil type as mapped are a few small areas of
riverwash, consisting mainly of sand, pebbles, gravel, cobblestones,
and some subangular rock fragments deposited in places near streams.
This material is mixed, and in no place has a definite soil formed from
it. As the arcas are frequently flooded, the material is subject to
movement or to the addition of new material each time the streams
overflow. Riverwash is gencially bare of vegetation and is practically
useless for cultivation. §zmd and gravel from some of the areas, how-
ever, have economic value and are used for road building and in con-
crete mixtures.

Talladega-Ramsey loams.—This is a complex of several soils, in-
cluding Talladega silt loam, Ramsey loam, Chandler loam, and Hayes-
ville loam. The areas occupied are intricately associated and aré so
small as to make it impracticable to separate them on the soil map.

Talladega silt loam has a brownish-yellow friable silt loam surface
layer a few inches to about 10 inches thick and « reddish-yellow, red,
or purplish-red friable clay loam or silty clay subsoil to a depth of
20 to 36 inches, where it grades into soft decomposed mica schist and
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purplish-red fine-grained sandstone. This decayed rock material
appears in many places at a depth of 6 to 20 inches. In some places
finely divided mica flakes give the soil a smooth slick feel.

The surface layer of Ramsey loum consists of brownish-yellow or
light brownish-gray mellow loam about 10 inches thick.  The subsoil
is yellow or light brownish-yellow friable Toam or clay loam to a
depth of 30 to 85 inches, where it grades into yellow or graysh-yellow
very friable fine sandy clay material. This material 1s underlain av
a depth of 35 to 40 inches by bedrock, consisting mainly of sandstone,
slate, and graywacke.

Chandler loam has a yellowish-gray friable loam surface layer
and a yellow or brownish-yellow friable loam or clay loam subsolil,
with many finely divided nnea flakes m the surface soil and subsoil,
which give the matevial a greasy feel.

The surface layer of Hayesville loam consists of grayish-brown fri-
able loam 4 to 10 inches thick. The subsoil is brownish-red fawely heavy
but friable clay loant to a depth ol about 30 mches, where 1L passes
mio soft decomposed rock.  In some places the soil consists of gray
slaty silt loam, which, at a depth of about 6 mches, is underlain by
slate or fine-textured sandstone,  Such areas usually appear on slaty
ridges.

Talladega-Ramsey complex is mapped in rather large arveas on the
low, thoroughly dissected intermountain uplands. The larger arcas
are between Almond and Lauada, near Maple Springs, IFranklin
Grove Church, southwest of Whitticr, and just east of Davis Gap.
The aggregate area is 10.9 square miles,

The soils of this complex are mherently poor and in most places
deficient 1 organic matter.  Only a few rock fragments appear on
the surface and in the soil.  Nearly all the cleared areas are badly
sheet croded, and the surface layer 1s thin in such places. The soils
are steep, with slopes of 35 to 45 perceni.  External druinage is good
to excessive and mternal drainage 15 good,

About 60 percent of the complex 1s cleaved; the rest is forested,
chiefly with various oaks and pine.  Only a small part of the cleared
land 1s used for crops, and most of the rest is idle.  Crops probably
yvielded well for a few years after the soil was cleared; but when the
organic matter was lost through cultivation and the natural fertility
of the soil declined, much of the soil wuas abandoned.  Perhaps the
reason that so much was cleared is that the soils are accessible, are
not stony 1n most places, and ave easy to clear of forest.

The principal crops grown are corn, wheat, rye, and ficld peas; the
minor crops, clover, lespedeza. soybeans, sorgo, potatoes, and garden
vegetables.  Small orchards for a domestic supply of {rait, mainly
apples, ave in a few places.  The yields of all erops are very low.  As
the soils are inherently poor, the use of fertilizer on the land is neces-
sary to produce even low yields.

This complex cannot be cultivated without risk of serious erosion.
Reforestation is perhaps the most feasible use, as it would doubtless
be more effective than any other measure of erosion control.  Some
of the gentler sloping areas could probably be sceded to permanen
pasture and fair returns expected.

Included with Talladega-Ramsey loams are small areas in which
the surface soil consists of yellowish-bhrown or browmsh-yellow friable
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silt loam 6 to 9 inches thick covered in forested areas with a layer of
leafmold an inch or two thick. The subsoil is yellowish-brown, red-
dish-brown, or hght-red friable silty clay loam to a depth of 20 to 40
inches.  The material in this layer grades into gray partly decom-
posed slate,  Small slate fragments are on the surface and in the soil.
In some places the decomposed slate material is only a few inches
below the surface layer. Most of this inclusion occurs in places near
the Swain-Graham County line, and the aggregate area is about one-
third of a square mile. With slopes of 30 to 60 percent, the external
dramage is cood to excessive, and the mternal drainage 1s good.

Nearly all of the inclusion is in forests of hickory, sourwood, dog-
wood, pine, and different kinds of oaks. Some very small areas on
the gentler parts of the slopes are used for crops, chiefly corn, wheat,
rye, potatoes, and garden vegetables.  Corn yields 8 to 12 bushels an
acre, wheat 6 to 8 bushels, and rye 7 to 12 bushels.  The land for these
crops is usually given an application of 200 to 300 pounds an acre of
a 3-8-3 fertilizer, although in some places it is treated with an appli-
cation of 200 to 300 pounds of 16-percent superphosphate. In some
places no fertilizer is applied. The ficlds on this soil contain only
1 or 2 acres, and light-farming implements are used in cultivation.

Talladega-Ramsey loams, hilly phases.—This soil complex in-
cludes areas of the hilly phaces of Talledega silt loani, Ramsey loam,
Chandler loam, and Hayesville loam. so closely associated that it is
not. practicable to map them separately. This complex is similar to
Talladega-Ramsey loams in color, texture, and structure and differs
mamly in having gentler slopes and somewhat thicker surface layers
and, in places, thicker subsoil layers. The slopes range from 15 to
30 percent. but in most, places are about 22 percent.

Arcas of this complex are near Bushnell, Whitticr. East. Alarka
Church, Governors Island, and Sawmill Hill Chinreh and a few smaller
areas are elsewhere in the intermountain upland. The aggregate
area 1s 1.3 square miles.

Probably 75 percent. of this hilly complex is cleared, but only a small
part is used for crops.  The yiclds of corn, wheat, rve, and sorgo are
slightly higher than on Talladega-Ramsey loams, and yiclds of truck
crops are low.  Fertilization is required for ull crops. Because of its
gentler slopes, this complex is less subject to erosion if eultivated and
1s easier to handle than the Talladega-Ramsey complex, which ocen-
pies much steeper slopes.

Included with mapped areas of Talladega-Ramsey loams, hilly
phases, are areas in which the surface soil consists of yellowish-brown
or brownish-yellow friable silt loam 7 to 10 inches thick, covered
in forested arecas with a layer of leafmold 1 or 2 inches thick. The
subsoil is yellowish-hrown, reddish-brown, or red friable silty clay
loam to a depth of 24 to 40 inches, where it passes into decomposed
gray slate or lies on slate bedrock. In some places bedrock comes
within a few inches of the surface layer, and in others it. is immediately
underlying.  Small slate fragments ave strewn over the surface and
are present in the soil.

The areas of this inclusion are near the Swain-Graham County
line; and the total extent is ahout one-third of a square mile. The
soil is hilly, the slope ranging from 15 to 30 percent. Drainage
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is good, although external drainage is excessive on some of the steeper
slopes.

JL large part of the included soil is forested with various oaks,
hickory, sourwood, dogwood, and pine. Although the soil is in-
herently poor, small areas ave used for corn, wheat, rye, potatoes,
and garden vegetables. Corn yields 8 to 12 bushels an acre, wheat
6 to 8 bushels, and rye 7 to 12 bushels. Land for these crops is gen-
erally given a fertilizer treatment of 200 to 300 pounds an acre of
3-8-3 or 16-percent superphosphate. In some places no fertilizer
isused. The ficlds are small, and the farming implements commonly
used ave light.

Talladega silt loam.—Aveas of this soil are distributed on moun-
tains and occupy narrow ridges, rather sharp knobs, and steep slopes.
Although some red is in the soil, it is not so red as the Hayecsville
soil. The soil has formed largely from weathered products of mic:
schist and tale schist, the fine particles making the surface soil and
subsoil materials slick when rubbed between the fingers.  Most of the
soil is forested, but on the gentler slopes some areas ave used for corn,
wheat, and rye, the yields of which are low. Erosion becomes severe
when clean cultivated crops are grown.

The 4- to 9-inch surface layer is brown, reddish-brown, ot light-red
silt Joam or loam. The subsoil consists of brownish-red, light-red, or
salmon-red silty clay loam or clay to a depth of 20 to 36 inches. Here
it grades into yellowish-brown, brownish-yellow, or purplish-red soft
decomposed micaceous material, consisting of weathered mica schist
and tale schist. 'This weathered rock material appears in some places
at a depth of 6 to 20 inches. Both the surface soil and subsoil have
a slick feel and ave friable and smooth, because of the presence of
many finely divided mica scales and small tale particles.  Small mica
schist and tale schist fragments are n the surface in many places but
not in suflicient quantitics to give the soil a gravelly character. In
small areas, oo small to separate as stony loam on the soil map, many
schist fragments 4 to 8 inches in diameter are on the surface.

In places where the soil has formed from the weathered products
of fine-grained sandstone and slate it does not possess the character-
istic slick feel of the weathered material of mica and tale schists.

"This soil 1s developed on ridges in low mountainous parts of the
county, the larger areas in the vicinity of Ravensford, Judson, Collin-
wood, Ticola, Dorsey, Thomas Chapel, and Franklin Grove Church.
The aggregate area s 4.7 square miles.  Steep slopes of 30 to 60 per-
cent. make the surface drainage good to excessive and the internal
drainage goorl.

Only a few small areas are cleared, and these are used principally
for corn, wheat, and rye, the yiclds of which are low. Erosion may
become very active when the soil is plowed. Practically all of it 1s
forested, and because of the steepness of the slopes and the suscepti-
bility to erosion when cleaved, forestry scems to be its best use. The
forest trees consist mainly ot piteh pine, white oak, post oak, searlet
onl, black gum, hickory, and dogwood.

Talladega stony loam.—The 4- to 7-inch surface layer is grayish-

yellow or light-brown friable loam passing into reddish-brown, pur-
plish-red, or salmon-red friable loam or sandy loam. Numerous mica
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flakes give the soil a greasy feel in many places. At a depth of 10 to 15
inches, this material grades into partly decayed mica schist, fine-
textured sandstone, slate, or graywacke.  In many places the surface
layer passes directly mto the partly decomposed rock or lies on bed-
rock. Many schist, slate, and conglomerate fragments about 4 to 8
inches in diameter arve strewn over the surface, and outcrops of
bedrock appear.

Almost all of this soil is north of the Tattle Tennessee River, but
some areas are in the vicinity of Hubbard, Fairview School, Fontana,
New FFaivfax School, and on Welch Ridge. The aggregate uvea is
5.3 square miles.

With positions on steep, very steep, and rongh mountainsides, the
slopes grade from 30 to 60 percent or more, so that suvface drainage
is good to excessive, and internal drainage is good.

None of the soil is cleared, and the trees that cover the soil are
mostly pitch pines, among which are a few table-mountain pines,
scrub oaks, and sourwoods.

Included with this soil are aveas of Talladega silt loam and
Ramsey loam that were so small that it was not feasible to separate
them on the soil map.

Tusquitee loam.—This soil is developed near the hases of slopes and
in mountain coves from the weathered products of rock fragments,
other rock waste, and soil materials washed from adjacent higher
slopes. In places a few rock fragments appear on the surface and
in the soil. The soil is brown, mellow, castly worked, porous, and
well-drained and ranges from nearly level to gently sloping; it offers
practically no problem of erosion control, as the runoff is slow and
rain water, owing to the open texture of the soil, soaks in readily.
The soil is nsed largely for crops, which yield well without the use
of fertilizer, or with only small applications, but other management
praclices are generally followed.

The surface layer of grayish-brown or brown friable loam is 12 to 18
inches thick, and in some places as much as 30 inches. The subsoil
consists of yellowish-brown or hrown friable porous clay loam or loam
to o depth ot 48 inches or more. In many places the brown mellow
permenble Jonm shows no difference in color, texture, or structure
from the sirface to a depth of 36 inches or more. Though small
angular rvock fragments arve present on the surface and in the soil,
these are so few as not to interfere materially with cultivation. In
some forested areas to a depth of 2 to 4 inches the surface layer con-
sists of a large quantity of decomposed organic matter in which is
a relatively small quantity of mineral material, and below it the
surface soil is brown mellow loam.  In other places in foresis an 8- to
12-inch surface layer is composed of dark-brown mellow loose loam.

The arcas are rather small though so widely distributed that they
serve a large number of people, especially farmers who cultivate only
small tracts of land deep in the mountains. Because no other good
smooth farming soils are available in many of these parts, many
farmers depend on this productive and easily handled soil for their
main subsistence. Although the 3- to 7-percent slopes are favorable
to the use of heavy farm machinery, the aveas are usnally so small
that only light farming implements ave practicable. The aggregate
area is 8.2 square miles,
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About. 90 percent of this soil is cleared, mostly for corn, potatoes,
cabbage, sorgo, garden vegetables, and orchard fruits, mainly apples.
All these crops and some tobaceo are grown prineipally for consump-
tion on the farm, although small quantities may be sold.  The yields
are good and are obtained with the addition of only small quantities
of fertilizer with other proper management practices, or, in some
places, without the use of fertilizer. Trees in forested areas include
chestnut, chestnut oak, black walnut, butternut, locust, yellow poplar,
maple, and buckeye.

Included with this soil are a few small gently sloping areas of
Porters loam, in which the surface layer is brown mellow Toam about.
8 inches thick and the snbgoil 1s light-brown or faintly reddish-brown
friable clay loam to a depth of 32 inches, where it grades into decom-
posed bedrock.,  Also included are small areas that are the same as
the included Porters loam, excepl. that they contamn many finely di-
vided mica flakes in both the surface soil and the subsoil.  These
areas of micaceous soil are to be found near Maple Springs, Sawmill
Hill Church, Needmore, and Bry<on City.

Tusquitee stony loam.—This soil differs from Tusquitee loam
principally i having a large number of angular rock fragments
on the surface and in the soil; but also in occupymg somewhat
stronger slopes. ‘These slopes range from 7 1o 15 percent; whereas
those occupied by Tusquifee loam range from 3 to 7 percent.

The soil has formed from rock fragments and other rock waste and
from soil materials brought down from mountainsides and deposited
near the foot of slopes.” The surface layer is mellow brown loam,
10 to 18 inches thick.  'The subsoil consists of yellowish-brown frinble
clay loam to a depth of 48 inches or slightly more.  Angular rock
fragments are strewn over the surface and are mixed with the surface
soil and the subsoil.

The areas are widely distributed in the mountainous parts of the
county. The larger ones are near Indian Creck, Hazel Creek, Peach-
tree Creck, Proctor Creek, Jonas Creek, Bearpen Creck, and on the
north side and south side of Una Gap. The many smaller areas are
near other small streams.  The aggregate area is 3.7 square miles.

Tusquitee stony lonm has good external and internal drainage.
Although the slopes are moderate, the soil is not so easy to cultivate as
Tusquitee loam, because of the many rock fragments; and because
of stonmess, certain kinds of farm machinery cannot. be used
satistactorily.

Most of this stony soil is cleared and used in the production of crops
and for pasture, Corn, wheat, grass, and potatoes are the principal
crops grown and rve is grown in places.  Corn yields 15 to 25 bushels
an acre, wheat and rye 8 to 12 bushels, and potatoes 50 to 75 bushels.
These yields are generally made without an application of commercial
fertilizer, although small quantities are sometimes applied. The
pasture yields ave fair.

PRODUCTIVITY RATINGS AND LAND CLASSIFICATION

The soils of Swain County are rated according to their productivity
for the various crops grown and grouped according to their physical
suitability for agricultural use in table 6.

The rating compares the productivity of each of the soils for each
crop to a standard of 100. This standard index represents the ap-



SWAIN COUNTY, NORTH CAROLINA 45

proximate average acre yield obtained without the use of fertilizers
and other amendments on the more extensive and better soil types of
the regions of the United States in which the crop is most widely
grown. An index of 50 indicates that the soil is about half as pro-
ductive for the specified crop as is the soal with the standard index.
The standard yicld for corn, wheat, lespedeza hay, and potatoes is
given al the head of the respective columns.  Soils given amendments,
as lime and commercial fertilizers, or special practices as irvigation,
and unusually productive soils of small extent, may have productivity
indexes of more than 100 for some crops.

In table 6 three indexes are given for most of the crops on each
so1l to which the crop is suited, corresponding to expected yields under
three different kinds of treatment.  Yields may be expected to vary
widely on most sotls according to the way the sml and crop are man-
aged.  Management. itself differs greatly from farm to far.

In column A the figures refer to expected yields without special
practices to rehabilitate, maintaing, or mcrease productivity. No ma-
nure, connnercial fertilizer, hme, or other amendments are used. No
special effort is made in the scleetion and rotation of crops to main-
fain the organic-matter and nitrogen content of the soil or to prevent
rapid runoff of water.

In column B, the figures vepresent expected yields under the pre-
vailing practices of soil management. These practices are not the
same on all soils.  The present general practice in the uplands is to
make moderately heavy to heavy applications of complete commercial
fertilizers for vegetables and potatoes and light applications for corn
and for small grains to be followed by hay crops. Moderate to light
applications of phosphate alone or a complete fertilizer are generally
used on corn and small grain.  Lime is used in moderate quantities,
usnally insuflicient on the more acid soils to satisfy the requirements
of crops, as alfalfa or clover.  Crops are rotated, the rotation varying
considerably with steepness of slope. More close-growing or sod
forming crops are generally used on the steeps slopes than on the more
gently undulating fand, but nsually neither the selection nor the rota-
tion of crops is well adjusted to soil needs. Neither terracing nor
contour tillage is the comnmon practice, although tillage may be ap-
proximately on the contour on the steep slopes through necessity. On
sotls of the botiom lands the prevailing practices for many crops are
the same as for those for column A, although some crops, as vege-
tables, are given moderate applications of complete fertilizers.

The figures in column B are based on observations and the local
experience of farmers and agricultural workers. Specific crop-yield
data by soil types over a long period of years are generally not avail-
able. Tt is thought that the summation of local experience will give
moderately reliable yield expectations under the management com-
monly practiced. In most instances the figures in this column sum-
marize local estimates and not established yields.

In column C the figures represent the expected yields of crops under
good management. The term “good management? refers to the
proper choice and rotation of crops; the correct use of commercial
fertilizers, lime, and manure; proper tillage methods; the returr
of organic matter to the soil; and mechanical means of water control,
where necessary, to mantain or to increase soil productivity within
practical limits.



TaBLE 6 —Productivily raiings of the sous of Swain Counly, N. C.
FIRST-CLASS SOILS—GOOD CROP AND PASTURE LAND

Crop praductivity mndex ? for—

¥ espedeza Potatoes
Corn \ heat
Soul (sml tvpe, phase, compley, or iy o (on=114 (100=200 Remarks
miscellancous land type) I | (100=30bu )1 (0=23bu ) “iong bu ) \egetables 2 Pasture 2 AT
A.B cl_«nc'xncf,\‘nc !
'
1
Congarce silt 10amM. .. ooen ooo.. S0 SO 10| 0 50 S0 90 ©p 100 !, A0 80 100 Very gond ... | Very good ... Of megh ferulity, very casily worked, subject to
: ! ; . l : nceasional overflow
Hiwassee salt loam . _ .. ... ... 6 70 93|60 TO 00 7O SO 040 TO 0N ) Good.....o... ... Good...._.._. Of meshum fertiirz v bt responsive to good man-
) ' ) acement, easily worked, only shehtly erodible.
‘ . | . } Gond soil for wheat and lespedesa
State 10AM . oo e e 60 70 95 { 60 65 S5 | 700 80 1000 40 90 110 | Verygood. .. ____. Very good ..__| Mediam n fervhity, responsive to zond manage-
\ . ! ment easthy worked, httle or no erosion
TusquUitee 10Am . .. _........._ 65 75,8550 60 7070 T3 OO0 40,85 110 [ do ..., Good..__._._. Medam o feruhity resnonsive to cood manage-
: | ment, eastdv warked. arcas are small, only
| I ’ | ) ‘ ‘ shghtlv eroded  Execllent soil for potatoes
! I
SECOND-CLASS SOILS FAIR CROP AND PASTURE LAND
| 1
Congaree fine sandy joam. .. 60 | 60 ‘ 80| 35|35 I 60 ‘ GO 60 SO | 53| 75|95 Good oo ..___... Good _______. Of medium to low fertithity, responsine to good
I management, very easily worked, subject 1o
oceasional overfiow
Tusqunitee stony loam_ __.....__ 5006580 .. 6080 106y 8D L do. o .o ... do_ ... Of medinm ferniity, responsive (o good manage-
ment, contans mansy lnose stones and 1s less
castlv worked than T'nsquitee loam
Alluvial soils, undifferentiated 4 [ 40 | 50 [ SO { 30 | 5 [ S0 | 40 & | 70 _ (.- ] Pooro.. ... ... Faro. ... AMedmim to low an fertility, casilhv worked, re-
l quires artificial drunage in some places
THIRD-CLASS SOILE—1I'O0R CROPLAND, FAIR PASTURE LAND
Porters loam, hilly phase $______[ 30 ) 40 | 70 |____ ....!._.. G0 | 70 !'go ' 30 )50 s Good_...o_....__._._.. | Very cood. Of medium fertility, too steep for u<e of ordinary
| | . farm machinery, moderately erodible 1f cleared
; | | ' Very cond soil for pasture
Hiwassee siit loam, hilly phased . . _f....{ 40! & 70150 0 80 30|40, 70 Faw__.....__......_. i Good ______. Aediam o low m fertility, responsine to good
| , management, very crodible, ditlicult to ull
i ’ hecanse of slope and crosion
Hayesvileloam ¢ ______.____. 120251602540 7050|651 00[30 40|70 Good........_._.___.. I« s R Of rather low fertiliy, responsive to good man-
| | l \ acement, casily worked, maoderately erodible
Talladega-Ramscy Joams, hillv . P10 200200200 3550 L T Far ... ool [P doo.. ... Of low fertiity responsive to cond management,
phases . | very crodible, difficult to handle hecause of

IRERE

slope and erosion
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FOURTH-CLASS SOILS—FAIR TO GOOD PASTURE LAND; MOSTLY IN FOREST

Portersloam .. .. ___ ... __. RPN (RpU0SY e RO (NN RUUI PRIV ORI R RN NN S S Good....._._..| Of medium fertility, too steep for cultivation;
shghtly erodible if cleared
Hayesville Joam, steep phase *._|____|.___{. 1 .| ol e Fawr______.____| Rather low in fertility; too steep for ordinary

farm machinery; highly erodible if cleared and
used for clean-cultivated crops

aee]ee |eee| Pooro |l do........_| Of low fertility; very erodible, already seriously
eroded, not easily worked

e Poor to fairr.._[ Low to medium in fertility, too steep for feasible
cultivation, shightly erodible 1f cleared

..... do.........| Of low to medium fertihty

Fair to good.__| Of medium fertility, stony, erodible if cleared

Hayesville clay loam, severcly [ 10 | 15| 40 | 10 [ 20 [ 40| 20 [ 25 | 60
eroded f)hue. ¢

Ramsey loam, hilly phase $__._. RPN PRV PR PSR IR RN D R

Ramsey stony loam, hilly phase._

Stony colluvium (Ramsey and
Porters soil matenals) 3

Burton stony loam, shallow
phase

Good-_......_. Of medum fertility, too 1solated to be used for
home gardens or small flelds, potentially good
pasture land

FIFTH-CLASS SOILS—BEST SUITED TO FOREST AND RECREATION

Porters loam, very steep phase._|.._.|....|_._.
Porters stony loam
Ramsey loam ... .. . .. ___.

________________ Of medium fertihity, too steep for any crop uses
Fair to good._.| Of medium fertihty, stony, steep and very steep.

_____ do-........| Oflow fertility, too steep for cultivation, erodible
if cleared

Of low fertility, stony, steep and very steep

Farr to good...[ Of low feruiity, too steep for cultivation, erodible

Ramsey stony loam._.._ __.___.
Ramsey silt loam ¢, ... ___

1f cleared
Talladega silt loam 3__._______.__ EE EETTY FYAAY [FITSI P FIupi Fsn P PRu Ry F S R Very poor to | Rather low 1n fertihty, too steep for ordinary
poor farm machinery, highly erodible if cleared

Talladega stony loam . ____.
Talladega-Ramsey loams 8. ____.
Burton stony loam, steep phase

Of low feruihity, shallow soil, erodhible 1f cleared.

Of low fertility, 100 steep for cultivation

Shallow so1l, surface layer contamns a large quan-
uLy of organic matter

Shallow soil, a large quanuty of organic matter
1n the surface layer

Low 1n fertihity, sieep and rough, shallow so1l.

Rough stony land, peaty phase..|..._|._..|.___|..

Rough stony land (Ramsey and
Porters so:l materials)

1 Soil types, phases, complexes, and land types are grouped and hsted 1n approximate descending erder of suitability for grow tng crops, pasture, or forest 1o the present aericulture
Soil conditions considered 1nclude productivity for the common crops under the most common farming practices, workability, and consery ability of productivity and workabilt

2 The soils are gi1ven 1ndexes 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 thé use of fertihizer or amendments on the hetter sod types of significant extent tn the regions in which this crop 1s most w wdely grown  Many of the
ratings are the results of estimates, as supporting data are incomplete  Theindexes in column A under each crop refer 10 yiclds obtained without special practices to rchabilitate, main-
tain, or increase productivity, indexes in column B refer to yields obtained under the more common prevailing practices of management, and the indexes 1n column C refer to yields
to be expected under the better practices of management that are considered fcasible  Leaders indicate that the erop 1s not. commonly grown on the soil, because of poor adaptation

2 Only gencral comparative terms arc given for vegetables and pasture because of insuflicient data

¢+ The 1ndexes refer 1o yiclds obtained on the naturally better drained areas

% Small arcas of these soils arc used for cabbage, potatocs, sorgo, and vegetables  Thillage 1s usually done with hand mmplements

¢ The 1ndexcs refer to yields obtained on the smoother areas.
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Although present information on good management requirements
for speciﬁc soils for specific crops s limited, some of the deficiencies
of the soils are known with a reasonable degree of certainty. Ifrom
these fragmentary data, some of the requirements are discnssed for
individual soil types and phases in the section on Soils and n the see-
tion on Land Use and Soil Management.  Just as the requirements
of various crops on the same soil may differ, so also may requirements
of the same crop on different soils. - Moreover, the pont at which g
1s no longer profitable for a farmer to intensify the practices that
make Tor good management depends not only on the smb and the cvop
but, also on other soils and other crops of the farm, the combination
of enterprises on the farm, prices, and mumerons other considerations.
The practical lnmnts are not defined rigrdly anywhere in this report,
therefore, beeause of lack of mformation and of constancy of those
limits.

Not only is it impossible to define good management, rigidly for
each soil and crop, but data are very scarce on crop yields obtained
under conditions that are thought to appreach good management.
The expected yield estimates in colmin G, therefore, are hased largely
on the best judgment of men who have had experience with the sorls
and crops with respect (o responses these crops are expected to make
over und above the yields usually obtained, if the known deficiencies
of the soils are corrected to an extent thonght 1o be practical. These
yields are subject to errors of judgment, not only with respect to the
response of crops to corrective practiees on specific soils but also
with respect to the mtensity of application of corrective managenierit
practices that may be feasible. They e also subject (o errors beeause
of lack of knowledge of deficiencies that might be corrected, as de-
ficiencies of minor elements.

The figures in colunm Care intended as production goals that migh
generally be reached by feasible good management practices.  The
same goal can probably be reached by several different combimations
of the management practices mentioned for any one soil and crop,
Some of these practices may supplement or replace others; some are
essential to good management.  The best chotee depends upon the
Tarm business as a whole.  On one farm 1t may be practicable to
ntnage the soil in guch a way that yields exceed the goal, but nal
on others. The best practical management for a farm unit may give
yields in excess of the goal for one crop and sl and yields below
the goal for another crop on the same soil. Comparing the figures in
columin C with those in columns A and B gives some adea of the
responses that, may he expected from good management.

Only ratings for sitnations unproiected from flooding have heen
given to the soils of the flood plains, becanse no areas are definitely
protected by dikes o1 levees. As floods usually occur in winter and
carly in spring, they affect only the winter crops to any great extent.

In the column headed Physical Land Classification, the soil types,
phases, complexes, and miscellaneons Tand types are grouped accord-
ing to their relative physical snitability for use m the present. agri-
culture. This grouping is not to be considered a recommendation for
use. Many factors must be taken into consideration m addition to
that of the physical capability of the soil, before reconnendations for
use can be made Tor a specific faam unit or for broader areas. The
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purpose of the grouping is to provide information as to the relative
physical suitability of the soils for use in the present agriculture.

The groups, in descending order of desirability, are called First-,
Second-, Third-, Fourth-, and Fifth-class soils. In general, under
present conditions: Ifirst-class soils are physically good Lo excellent
cropland ; Sccond-class sols, fair to good cropland; and Third-class
soils, poor to fair cropland ; Fourth-class soils are poorly suited physi-
cally to cultivated crops but are suited to permanent pasture, and
range from fair to good in pasture production, though areas of some
of the soils may be used as cropland; and Ififth-class soils include
those soils best suited to forest, although some areas may be used for
crops or pasture.

Productivity tables do not present the relative roles that soil types,
becanse of their extent and the pattern of their distribution, play
in the agriculture of the county. The tables give a characterization
to the productivity of the individual soil types. They cannot picture
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.

Economic considerations have played a minor part in determining
the productivity indexes, so the latter cannot be interpreted directly
into land values. except in a very general way. Distance to market,
relative prices of farm products, and other factors influence the valne
of land.

GENERALIZED PHYSICAL LAND CLASSIFICATION MAP

The soil map of Swain County shows graphically the extent and
distribution of the 14 soil types, 9 phases, 2 soil complexes, and 5 mis-
cellancous land types of the county. As these 30 units of mapping
are differentiated on the bases of both internal and external char-
acteristics influencing land use, each possess individuahty in land
use capabilities and management requivements for agriculture. With
such detailed physical land data graphically shown, a large number
of simple land classification maps for specific purposes can be readily
interpreted.

Figure 3 is an example of a physical land classification map made
directly from the soil map, but generalized because of its small size.
The lands of the county are divided into three types, designated as land
types 1,2, and 3. These generalized land types are differentiated on
the basis of the physical soil class, or classes, that predominate over
rather broad areas. They represent associations of soil classes, each
of which is defined in terms of physical suitability for use in the present
agriculture.

Land type 1 includes chiefly the First-, Second-, and Third-class
soils. Although small areas of Fourth- and Fifth-class soils are
included because of the gencralized characier of the map, a very
large part of the land of this type is physically suited to crops that
require tillage. TProbably not more than 5 percent of the total area of
the county 1s of this land type. nearly all of it in the central and
eastern parts of the county, where it lies on first boftoms, stream
terraces, and smoother valley uplands. Most of the larger farms
consist largely or wholly of land of this type, and practically all the
field crops are grown on it,
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Land type 2 consists chiefly of Fourth-class soils. A considerable
part of 1t 18 used for pasture, some is in forest, and a small part is
cropped. So far as physical character is concerned, most of it could
be used as pasture land, where consistent with feasible farm manage-
ment. This land type is confined chiefly to the east-central and
southern parts of the county, occupying positions mainly on hilly
and steep valley uplands and on mountain slopes and comprising
probably not more than 5 percent of the total areca.

Land type 3, composed almost entirely of Fifth-class soils, is nearly
all in forest, and the physical character of most of it indicates that
this is the most feasible use under present conditions. It consists
almost. wholly of soils of moderate to low fertility and of steep or
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Fieure 3 —Generalized physical land classiheation map of Swain County, N. C.
1, Predominantly Tirst-class, Second-ciass, and Third-class soils; 2, pre-
dominantly Fourth-class soils; and 3, predominantly Fifth-class soils

broken relief. A large number of loose rock fragments are on the
surface and are embedded in the soils in many places. Because of
the generalized character of the land-type map many small areas
of Second-, Third-, and Fourth-class soils are included with this
type, but these contained relatively little land physically suited to
pasture or crops. This type lies on mountains in all scctions and
covers probably 90 percent of the area of the county. The Great
Smoky Mountains National Park comprises a large part of this land
type.

The foregoing discussion deals with the predominant physical
character of the land types delineated. The land-classification map
is not to be interpreted directly as recommendations for land use—
for factors other than those of physical character are involved in
such recommendations.
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LAND USE AND SOIL MANAGEMENT

Properly adjusted land nse and soil management are basic problems
in the agriculture of Swain County. The terin “land use” as used in
this section refers to the broad uses of land of the farm, as for (1)
tilled crops, (2) permanent pasture, and (3) forest. The term “soil
managenent” refers to such practices as (1) the choice and rotation
ot crops, (2) application of amendments, (3) tillage methods, and
(4) mechameal means of water control.  Although other factors play
a part in land use, the physical character of the sml largely determines
its use capabilities.  Tn the section on Productivity Ratings and Land
Classification the soil types, phases, and other soil separations have
been grouped according to physical suitability for use.

The vast stretches of steep and rough mountain land are generally
unsuitable for cultivation (pl 13, 4), and smooth land 1s almost the
exception rather than forming a considerable part as in many other
counties of the State. The agricultural land, therefore, is restricted,
being confined to comparatively narrow belts in the valleys near
streams and fo small areas in monntain coves and n places at the foot
of mountain slopes. According to the 1940 Federal census, 26,045
acres were potential cropland, but only 11,289 acres, or 3.2 percent
produced crops, the remuainder consisting of crop failure land, idle
land, fallow land, and plowable pasture land.

In general, the use and management of the soils have been guided
with considerable regard for their capabilities and needs. Most of
those physically suited to crop production have been so used; much
of the soil not suitable for crop production, but suitable for pasture,
has been used for pasture; and likewise most soils snitable for neither
crop production nor for pasture have been used for forest.

In the past sonmie soils apparently were misjudged as to their suit-
ability for crops and as to their conservability, which resulted in soil
depletion and soil erosion (pl. 14). A good example of depleted and
eroded land is to be found in the east-central part of the county,
where the relief is hilly and steep and the soils are very susceptible to
erosion. The soils are Hayesville clay loam, severely eroded phase,
and Hayesville loam, steep phase. Their run-down condition is due
to improper adjustmen{ of use and management to physical character,
frequently for reasons beyond the control of farmers. These soils,
being less stony than soils in other hilly parts of the county, were
farmed until they became depleted, when for the most part they
were given up as cropland.

In their forested stafe, the soils were fairly deep, contained an
apprecinble quantity of organic matfer in the first inch or two of the
surface layer, were practically free from stones, and were not heavily
forested. Tt was probably these considerations that led the farmers
to clear so much land for cultivation. ¥When the soils were cleared
and cultivated, the organic matter of the surface layer soon became
mixed with the plow layer and disappenred; then they became eroded
and were abandoned.

Most, areas of these soils are no longer planted to crops, although
some are used as pasture land. Their best use, judged by the resnlts
when the land is cleared and planted to clean-cultivated crops, is for
forest, or when cleared the next best use is for pasture, as pasture
grasses help to hold erosion in check. Consequently, soils that were
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originally good for forests and grass were made almost worthless by a
few years of cultivation. Such land use and management is not
uncommon and has resulted in depletion of the soils in many places.

Insofar as physical potentialities are concerned, the productivity of
nearly all the soils could be inereased and maimtained at a higher
level, (1) by adjustment of the use of each soil to its physical limita-
tions, where this has not already been done; and (2) by adjustment
of management needs of each soil under the selected nse. The soils
of the county, however, are used and managed on individual farms
by individual farm operators, and any adjustments in use and man-
agement must be made through and by farm operators within in-
dividual farm units. As these readjustments are interrelated and
interdependent, with a great many other factors in farm operation,
they must be brought about gradually and with full consideration of
all the factors concerned.

One of the important soil management requirements is proper and
adequate fertilization, including hming.  As all the soils ave probably
deficient. i available phosphorus, and have a low nitrogen and potash
content. as well asa deficiency in lime, proper fertilization is of primary
importance, ITFor the eflicient use of fertilizers, it is necessary that the
fertilization be adjusted to the demands of the crops (o be grown and
the extent to which the sl must be supplemented in order fo supply
these demands, as well as to other munagement practices, as choice and
rotation of erops, additions of manure, and culiivation practices.

In table 7, are shown fertilizer recommendations as given hy the
North Carolina Agricultural Experiment Station for the principal
crops grown on many of the soils.

TaBLE 7T—Recommended quantity and hind of ferhihizer to use (o the acre
for the principal crops on some of the soils on. Siwean County, N C.2

Soils Corn S::::Ill ! Hay l TI'obucen PPotatoes  t Vegelableg
Pounds Pounds } Pounds ' Pounds Pounds Dounds
Congaree silt loam C e 300-100 of | 200-300 of ' 200-300 of ~ ______ 800 of 3-(~6.] 6OO-BUO of
3-10-4 3-10-4 L 3-10-4 A-R-H
Hiwassee silt loam .. ___._. 300-400 of | 200-300 of | 200-300 of 1,000 of S0-1,000 of 800 of
4-10-4 4-10-4 4-T0~4 2-12-0 3-8-6 5-8-6,
Statedoam o ___ . oo ______| 300-300 of [ 200-300 of | 200-300 of 1,000 of B00-1,000 of K00 of
4-10-4 =104 4-10-1 2-12-0 3-8-0 H=K-t
Aluvial sols, undifferen- e 20-300 of . P T
nated 3-10-4
Mayeswille loam. .o ... 300-400 of | 200-400 of | 200400 of 1,000 of | S00=1,000 of | (00-800 of
4-10-4 4-10- 4= 2-12-4 3-8-G A-B—4
Portersloam . . .. ... 200400 of | 200-300 of | 200-300 of  §0-1,000 of | S00-1,000 of 800 of
4-10-4 2 1-10—4 7 =104 3-12-6 $-8-6 A=-8-1y
‘Palladegn - Ramsey  loams, | 300-400 of | 200400 of | 200-400 of | 1,000 of 801,000 of | 600-800 of
hilly phases 4-10—4 4-10—4 4-10-4 2-12- 3-8-t 5-8-h
Ramsey silt leam . ._______._. 300-100 of | 200-400 of | 200400 of 1,000 of K00-1,000 of | 600-800 of
4-10-4 4-10~-4 4-10—4 2-12-0 3-8-4 5=8~t

1 North Carolina Agricultural Experiment Station  FERTILIZERS FOR DIFFERENT CROPS INCLUDING TIE
REST PERCENTAGES OF WATER-SOLURIE NITROGEN OF TOTAL IN FERTILIZER MIXTURES Agron Inform
Cir 96, 13 pp 1935

2 10 pounds an acre of soluble nitrogen as a side dressing.

One soil may vary somewhat from another in fertilizer requirements
under similar use and management. Information concerning the
specific fertilizer requirement of each soil is incomplete, and continued
mvestigation can be expected to reveal sigmificant differences in the
requirements of some sotls. It is recognized also that many factors
other than the content of natural mineral nutrients in the soil influence



Soil Survey of Swain County, N C 1937 PLATE 13

Ay Adorge partoof the steep and rongh mountan land of Swam County s forested
13, Shortleafl pine s bemg planted on many of the most <everely eroded arens
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the fertilizer requirement for the production of any particular crop
m any particular season.  Especially mportant among such factors
is the management of the soil i the past. The recommendations
given in table 7, should prove helpful in bringing about a more eflicient
use of commercial fertihzer. _ '
The following publications contain helpful mformation that will
apply to the cultivation and proper carve of the sotls of Swain County:
North Carolina Agricultural IExperiment Station Agronomy Infor-
mation Circulars—
G8 The Part Legunmes Play in Maintaming the Productiveness of North
Carohna Soils
69 Soil Fertility—A Most Important Factor in Making Richer Fuarm Homes
and Community Life
91 Corn Varieties for North (iirohina 192534
O3 Some Facts abont Legnmes as Soil Improvers
96 Fertilizers for Different Crops Including the Best Percentages of Water-
Insoluble Nittogen of Totals in Fernhzer Mixtures
103 Swuitable Fertilizer Mivtures for Different Crops Including the Functions
of Chief I'lant Nutients
North Carolina State College of Agrienlture and Engineering
Extension Circulars—
178 Winter Legumes for Soil hinprovement
IS8T Winter Hay Crops
202 Pastures in North Carolina
205 Agieultural Program for North Carolina

WATER CONTROL ON THE LAND

Water control on the land involves practices having to do with the
regulation of runoff and with the maintenance of favorable soil-
moisture conditions, These practices may be grouped as follows:
(1) Control of runoft and crosion, (2) protection from floods, (3)
drainage, and (4) irrigation. In Swain County the control of runoff
and of consequent erosion is the most important of these water-control
measures, although artificial drainage and protection from overflow
are important on some areas. Irrigation 1s of little if any importance
at the present time, though doubtless it, would increase production in
dry scasons. Its use to supplement rainfall might be economically
feasible at times, especially on gardens and on small areas of vege-
tables, fruits, tobaceo, and other high-value crops.

Soil erosion may be either normal or accelerated. Normal erosion
is that erosion characteristic of the land surface in its natural environ-
ment, undisturbed by human activity, as under the protective cover
of the native vegetation.” Accelerated erosion refers to that erosion
of the soil or rock over and above normal erosion brought about by
changes in the natural cover or ground conditions, including changes
due to human activity and those caused by lightning or rodent inva-
sion®  As water is the chief active natural agent of soil erosion in
Swain County and as the primary concern is with accelerated or nian-
induced erosion, the simple term erosion, as here used, refers to accel-
erated erosion by water,

One of the problems that confronts the fwrmer is the proper nse.
conservation, and control of water on the fields, pastures, and wood

'" UNITED STATES DNFPARIMENT OF \AGRICULTI BF  SOILS AND AMEN 7 S Dept Ax;
Yemrbook 1938, p 1167 1938

ARSTHT- AT— -5
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lots. Proper use and control of water where it falls is an cffective
measure for conserving the soil.  One purpose of water control on
land is to check erosion’; others are to insure a more uniform and ade-
quate supply of moisture to grow crops; to improve tillage conditions
or working properties of the soil; particularly during periods of low
rainfall; to make conditions better for binlogical activity; and to im-
prove conditions for the formation and conservation of humus.  Thesc
desirable effects, in turn, Tacilitate the problem of further conserva-
tion and control of water on the land.

Probably 90 percent of the county is covered by forest, from which
most of the merchantable timber has been cut.  The remaining trees
are mostly of second-growth and cover practically all the mountainous
country and much of the hilly and steep country in the intermountain
valleys. These second-growth forests apparently protect the soils on
the mountain slopes and on the steep hillsides 1n the intermountain
valleys from severe erosion, although some erosion is taking place.
The growing of trees on these areas 1s the cheapest and most effective
measure for the protection of these lands from erosion.  In the inter-
mountain valleys much erosion is evident; and much land apparently
has been converted from cropland to forest Tand, hbecause of the de-
structive efleets of crosion on land either too steep for culiivation
or not managed well when in cultivation. Many old ficlds that are
covered with second-growth pine attest to the damaging work of
erosion on land cultivaied many years ago.

Hayesville clay loam, severely eroded phase, is separated on the
soil map because of its croded condition. Hayesville loam; Hayes-
ville loam, steep phase; Talladega-Ramsey loams; and Talladega-
Rumsey loams, hilly phases, all bear marks of more or less severe
erosion. Although no eroded areas of these soils are separated on the
soil map, many small eroded areas are present, and muny of these
ave indicated by symbols that indicate the character and extent of
erosion. Iiven though these areas are small, they are warnings of
more extensive crosion to follow unless proper precautions are taken
to check the erosion in its initial stages.

Although erosion in Swain County is not so widespread as in some
of the countics in the Piedmont Platean of the State, it has, never-
theless, advanced to such a condition in a number of places that it
requires scrious consideration. ITrosion is not an isolated problem
and cannot he treated or dealt with as such. It is a conspicuous
symptom of more deep-seated disorders in land use and soil manage-
ment.

Uncontrolled water on the land and consequent soil erosion are the
result of failures to adjust land use and soil management to the phys-
ical capabilities of the soils. That such adjustments have not been
made is evidenced by the presence of crosion.

As the land is subdivided into velatively small operating units, and
each unit is controlled and operated by an individual farmer, any
readjustments must be effected on these individual farms, and the
approach is throngh the individual operator. It may be said, there-
fore, that the problem of erosion control is one of farm management.

The farmer who attempts to readjust the use and management ot his
land to effect water and erosion control is confronted with a number of
problems over some of which he, as an individual, has no control.
Among these are the size and type of farm; the physical character of



SWAIN COUNTY, NORTH CAROLINA 55

the land, including the soil pattern of the farm; the surrounding social
and economic conﬁitions, as transportation, market, church, and school
facilities; the immediate cash demand on the farm income for such
items as taxes, indebtedness, and support of family; the relation
between prices of farm products and other commodities; the farm
operator’s facilitics and resources for operating purposes, including
buildings, farm equipment, seed, kind and number ot livestock, cash,
and credit; the farm operator’s ability, aptitude, versatility, and pref-
erences; community cooperation, labor, farm machinery, drainage,
water disposal, marketing, and buying; and farm tenure and labor
conditions,

Important as it may be to adjust the use and management of the
sotls to their physical capabilities, it.1s apparent that such adjustments
cannot be effected rapidly on all farms under existing conditions.  On
some farms the physical use capabilities and management require-
ments of the soil are in conflict. with inmediale requirements of the
farm that ave determined by other factors. On many such farms com-
promises are not only expedient but inevitable, Readjustments of
land use and management to effect better water control and thus check
erosion are involved and complicated undertakings, and thorough
familiarity with all factors mvolved is essential to any rational
approach,

As erosion control is one among other results of proper control of
water on the land where it falls and as such water control is effected
through the adjustment of land use and management to the physical
capabilities and character of the soils, the problem is reduced to cor-
recting land use and management.  Certain mechanical means of con-
trolling runoft and erosion, such as contour tillage, terracing, or strip
cropping, should be resorted to if steep erodible land is to be cultivated,
but wherever feasible such land should be used for close-growing
crops, pasture, or trees (pl. 18, B).

MORPHOLOGY AND GENESIS OF SOILS

Soil is the product of the forces of weathering and soil development,
acting on the soil materials 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 soil
material; (2) the climate under which the soil material has accumu-
lated and existed since nccumulation; (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 the forces of soil 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 characteris-
tics of the soil or soil niaterial and on the relief, which. in turn, strongly

influence drainage, acration, runoff, erosion, and exposure to sun and
wind.

ENVIRONMENT AND GENERAL MORPHOLOGY

Swain County is situated partly in the Great Smoky Mountains, a
division of the Appalachian Mountains and one of the highest ridges
in eastern United States. About 90 percent of the county ranges in
elevation from 2,500 to 6,600 feet’ and includes mostly ‘mountains.

2 See footnote 3, p 3.
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The rest is from 1,100 to 2,500 feet and comprises nearly level to slightly
sloping first bottoms near streams, gently sloping terraces, and hilly
and steep valley upland. The \allL) upland has been thoroughly
dissected by drainageways, which have cut channels 200 to 500 TFoct
below the general level of the upland.  External and internal drainage
are good in nearly all parts. In some flat places in first bottoms
drainage through the soil is slow, and in many places on steep upland
slopes runoft is rapid.

The rocks that underlie the connty are mainly conglomerate, sand-
stone, graywacke, slate, schist, gneiss, marble, and qu(ntﬂte,“‘ belong-
ing to the Cambrian and the Archean systems.  ‘The Cambrian sys-
tem is represented by Great Smoky conglomerate, Nantahala slate,
Brasstown schist, the Valleytown formation, Murphy marble, and
Tusquitee quartzite, and the Archean system hy Carolina gnesss,
Gireal. Smoky conglomerate is the most, extensive of these rocks and is
composed of conglomerate, coarse gray sandstone, and graywacke,
with many beds of black slate and schist. Nantahala slate, consist-
ing of black slute with garnct-staurvolite schist, at the hottom, appears
in 1.m|v wide belts in the southwestern part of the county.  Brass-
town schist, consisting of blue- and black-banded ottrelite schist and
slate, appears in comparatively narrow belts in the southwestern part.
The Valleytown formation includes graywacke, garnet, ottrelite schist,
and slate and is present ina narrow belt near areas of Brasstown
schist.  Murphy marble, consisting of white and blue marble. oceu-
])IOS small areas in the southwestern part near Nantahala and Hewitt.
Tuscuitee quartzite, a white quartzite, is present in narrow helts in the
southwestern part near Wesser and Hewitt. A belt of Carolina gneiss
begins near Needmore in the southwestern part and extends north-
castward. This rock consists of mica eneiss and mica schist,  Cling-
man conglomerate, Hazel slate, and Thunderhead conglomerate as
mapped 1n the northern part ave considered to be Great Smoky con-
glomerate. Tn addition to these rocks, gramte, or a granitoid rock,
appears in places in the south-central part of the county.

The outerop of slate nsually shows little effect of weathering, but
long exposure reduces it to a condition resembling yellow micaceous
schist or slate.  Tts extreme resisiance to weathering makes slate form
some of the sharpest divides in the entire mountain region.  Several
of these are along the North Carolina-Tennessee line and are {oo
narrow to allow the passage of even a trail. The conglomerate
formation is probably 3,000 feet thick and is the heaviest in the Ap-
palachian province. Tt is to the hardness and great mass of this
formation that the mountains owe their great hemht

Throughout the eastern Appalachian province “metamor phism in-
crenses toward the southeast. and a hed entirely unaltered at the
horder of the Great Valley can be traced throngh greater and greater
changes until it has lost everv original char: acter. The structures
resulted chiefly from compression that acted in a northwest-southeast
direction, at right angles to the trend of {he folds and of the cleavage
planes. The compressive forces. however, affected only a narrow
zone, Other forces, acting in a vertieal dm\chnn repentedly raised
and Towered the surface and affected the whole Appthhmn prov-
ince,

1 See footnotes 2 and 4, pp 1T and 4 respectively
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‘Ihie conglomerate has been altered somewhat, and during folding
schistosity developed, producing mica from the material of the feld-
spar.  ‘The new mica mereases i quantity toward the east to such a
degree that the slates on the south side of the great Smoky Mountains
become Hne mica schists,

Swain County 1s part of the Gray-Brown Podzolic soil region;
but streams in its rugged mountains have carved comparatively low
and narrow valleys 1in which soils of the Red Podzolic soil region
apparently have formed. These sorls resemble very much the Red
soils that have developed in the Piedmont Plateau physiographic
belt.

The soils of the county range in color from light brown to brown,
reddish brown, and almost black in the surface layers, and from light
hrown to veddish brown and red in the subsoils.” The surface layers
are prevailingly of fine texture and consist mostly of loams. Many
angular fragments of the bedrock are on the surface and in the soils
over a large part of the mountain country. The subsoils are nearly
cverywhere friable, and unlike the subsoils of the Iredell series in the
Piedmont Plateau, none are heavy and plastic. In many places.
particularly on steep mountain slopes and on the first hottoms of
streams, there are only slight differences in textures of surface soils
and_ subsoils. In some places on the less steep uplands, colluvial
lands, and high terraces, the subsoils are of heavier texture than the
surface soils.  In most places the surface soils are darker in color
than the subsoils, apparently because of the presence of moderate
quantities of humus. In foreded areas the humus of most soils is
Lurgely concentrated in the upper 2 inches; in cultivated areas it is
mixed with the plow layer.

FACTORS OF SOIL FORMATION

Although the climate of Swain County is temperate and humid—
mean annual temperature at Cullowhee, Jackson County, 56.5° F.—
considerable variation exists in the mean seasonal temperatures. and
the ranges in elevation result, in differences in the temperatures of low-
lying valleys and of high mountains. The rainfall—mean annual at
Bryson City, 54.81 inches—is well distributed throughout the year,
but it is somewhat less in fall than in any other season.  Although soil
leaching due to rainfall varies somewhat. it is suflicient to remove a
Iarge part of the bases that were originally present in the parent rock;
lience, the soils are acid.

Chimatic differences in valleys and high mountains produce some
differences in the character of their soil profiles.  On the mountains
the rainfall is greater than in the well-drained soils in the valleys
on similar relief; the temperature is lower: snow remains on the
ground and winter weather continues for a longer period; the soils
are frozen {o greater depths and for a longer time; and the accumu-
lation of organic matter in the soil is greater. These conditions have
brought about soil color, consistence, and structure on the mountains
different, from those at lower altitudes. The soils on the mountains
generally are younger than in the lower lying parts and contain much
more organic matter, possess lighter textured B horizons, and have
surface soils and subsoils that are more friable and porous. Some
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of the differences are partly due to differences in climate; others, to
differences in relief.

The soils have developed under a forest cover of deciduons trees
and pine and, on the higher mountains, red spruce and balsam. Al-
though most of the virgin forest has been exploited for timber, a very
large proportion of the county is forested, mainly with second-growth
trees,

Practically all the forested soil is covered with a 1- to 5-inch
layer of organic matter, composed of partly decayed leaves, twigs,
and roots. The first few inches of the surface layer contains an ap-
preciable quantity of organic matter that. is not a permanent part of
the soil but is merely mixed with the minerals of the surface layer.
When the soil is cleared and cultivated, the organic material is mixed
through the plow layer and tends to disappear. On the tops of the
highest mountains, however, and in shaded coves on the north sides of
mountains are comparatively small areas of soil that, to a depth of 8 to
36 inches, contain a large quantity of decomposed organic matter that
gives the soil an almost black celor.  The organic matter has accumu-
lated through the decay of vegetation and is in various stages of de-
composition.

Except, on the highest mountains, climate and vegetation may be
considered as relatively constant throughout the county and not
therefore the major factors that have caused the great differences
that exist in the morphology of the sml.  Parent material, relief, and
age, therefore, are the factors of soil formation that have brought
aboul most of the differences in the morphology.

On the basis of source, the parent matevial of the soils consists
of two classes: (1) Residual material derived from the decomposi-
tion of rocks in place; and (2) transported material, or material
removed from its original position and deposited on valley uplands
and near streams. The first class consisls of weathered products of
the underlying rocks. The second class includes rock fragments and
other rock waste moved by gravity and water and deposited at the
foot of mountain slopes and alluvial material derived from upland
slopes and deposited by running water near streams on terraces and
on first boltoms.

Some of the soils that have developed from residual material de-
rived through the weathering of vocks in place are on the undulating
to rolling uplands and have developed characteristics that are common
{0 soils of similar relief and age throughout the general vegion. These
are the mature zonal soils.  Other soils of the uplands hive slopes so
steep that much material 1s removed by normal erosion, and much of
the ram water runs off instead of moving downward throngh the soil.
The normal ecffects of climate and vegetation are modified by the
relief, and the soils stay young and develop few of the characteristics
of the mature zonal soils. These are azonal soils. Within the groups
of both the zonal and the azonal soils of the uplands are major differ-
ences that resnlt from differences in the rocks from which the parent
materials were derived,

Some of the transported materials have been in place a long time
and some a very short time.  Soils developed from materials that have
been in place a long time have many of the characteristics of the
mature soils of the uplands, and the differences among them may be
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attributed largely to the texture, consistence, and mineral composition
of the parent material. The materials thut have been n place a
short time have developed few of the characteristics of the mature
soils of uplands and high terraces, a condition that is due largely to
age. Diflerences among the young soils derived from these materials,
however, may be due either to the character of the parent material
alone or to the effect of relief or parent material on drainage. These
young soils are azonal sols.

In some places soils developed from both residual materials and
transported materials have well-developed profiles, but they have been
influenced by the extreme character of the parent material, extremes
of relief that inhibit drainage, or extreme age. These soils, although
well developed, possess few characteristics of the zonal soils and are
called intrazonal soils,

NORMAL SOIL PROFILE

Normal soil profiles have developed in only a small part of the
county and are confined to places on the valley upland and on ter-
races. The profile of the normally developed soil is characterized by
a fairly light-colored and light-textured surface layer; a uniformly
colored and rather heavy-textured subsoil layer; and lighter colored
and lighter textured parent material. The soils on the mountains
are immaturve, and their profiles do not show as sharp divisions be-
tween the layers as do those of the normal soil on valley uplands
and terraces.

GREAT SOIL GROUPS

Descriptions of the soil series are presented according to established
great soil groups. In table 8 (p. 65), the sol series ave listed by
order and great soil group and for cach are given the relief, drainage,
parent material, and soil age. The great soil groups are (1) Red
Podzolic soils, (2) Gray-Brown Podzolic soils, (3) Brown Forest
soils, (4) Lithosols and shallow soils, and (5) alluvial soils. The Red
Podzolic soils are found in the intermountain valleys, the Gray-Brown
Podzolic soils in mountain coves and near the foot of mountaing, the
Brown Forest soils on the higher mountain slopes and crests, and the
alluvial soils near streams. The Lithosols and shallow soils cover
practically all the mountains and comprise a large part of the county.

RED PODZOLIC SOILS

Red Podzolic soils ave a zonal group having thin organic and min-
eral-organic layers over a yellow-brown leached layer that rests on
an illuvial red layer. They are devcloped under deciducus or mixed
forest in a warm temperate climate. The processes of formation
are podzolization and laterization, In Swain County the soils of
this group are members of the Hayesville, Talladega, and Hiwassee
series.

Hayesville Joam probably represents best the normal profile of the
valley upland. The following profile description of the soil was taken
half a mile southeast of Jackson Line Church in an area having
about an 18-percent slope:

Ay 0 to 1 inch, dark-gray friable light loam containing considerable organic
matter derived from decayed leaves, twigs, and roots.
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A 1 to G inches, grayish-yellow friable Joam

B 6 to 9 nches, brownish-red friable clay loam Tlis 1s a gradatonal Jayer

between the Az and the B2 horizon

B. 9 to 23 anehes, browmsh-red clay, firm  bhut moderately trinhle  The

material bresks into rather large angular lumps that break easily o
angular aggregates ranging from % to Yoanch i diameter Planl roots
penetrate the materal This s the horon of iuvtion

G 23 to 45 mches, hghi-red foable elay loam with some solt weathered rock

', 45 ucehes +, gray, streaked with black, soft friable dismtegrated gneiss

Hayesville loam 15 sinnfar in many respects to Ceerl oam, which
1= on the Predniont Plateau, but differs in that its subsoil is nol so
red, 18 more open and friable, and 1s not so susceptible to erosion.

Hayesville Toam, steep phase, and Hayesville clay Toam, severely
eroded phase, also are mapped. Practically all the orginal surface
layer and m some places part of the subsoil have been removed by
accelerated erosion from the severely eroded phase.

Soils of the Talladega series have formed on narrow ridges, sharp
knobs, and steep slopes m mountam country, mainly from decomposed
mica schist. A great many finely divided mica flakes are mixed
through the soil and give it the greasy feel characteristic of the Talla-
dega soils.

In Lalladegn silt loam the 5- {o 8-inch surface layer is brown, reddish-
brown, or light red friable silt loam. underbun by a brownish-red.
hght-red, or salmon-red friable silty clay or clay layer, to a depth of
10 to 15 mehes. This layer s underlam by yellowish-brown, brownish-
vellow, or purplish-red frinble micaceous material.

Talladega stony loam, also mapped, differs from Talladega silt Toam
mamly in texture and in having many rock fragments on the surface
and in the surface layer,

Soils of the iwassee series, perhaps the reddest soils in the county,
have formed on high ferraces from old alluvium that consists maunly
of sand. silt, elay, and water-worn quartzite rock, Hiwassee silt Toam
and its hill phase are mapped.

"The followmg profile description of Hiwassee silt loam was {aken ma
ficld 1 mile north of Bryson City in an area having a fi-percent slope:

A0 to 10 inches, reddish-brown friable mellow silt loam, apparently contain-

mg some decomposed  organme matter well nixed with the mmerad
matercl

I} 10 to 50 inches, deep-red or maraon friable clay loam

C 50 mmches 4, red friable fine samdy clav and clay, mixed with water-worn

quartzite and other 1ock fragments

Hiwassee silt loam, hill phase, differs from the typical soil mainly
in having stecper slopes and thinner horizons.

GRAY-BROWN PODZOLIC SOILS

Gray-Brown Podzolic soils are a zonal gronp having a compara-
tively thin organic covering and organic-nnneral layers over a
grayish-brown leached A horizon that rests on an illuvial brown B
horizon. Developed under deciduous forest in a temperate moist
climate, they have a surface covering of leaf litter, usually of decid-
uous trees, a dark. thin, mild (only slightly or moderately acid)
humus, somewhat mixed with mineral soil; a grayish-brown, crumb-
structured loamy A horizon and a hght grayish-brown or grayish-
yellow Joamy A. horizon: and a moderately heavy nut-structured
yellowish-brown, brown, brownish-yellow, or reddish-brown B hori-
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zon, becoming lighter colored with depth. The total depth of the
solum varies considerably but seldom exceeds 4 feet.  Podzolization
is the main process of development. In Swain County the soils of
this group are members of the Tusquitee and the Stale series.

The soils of the Tusquitee series occupy colluvial slopes and have
formed from weathered material of angular and subangular rock
fragments and other rock waste and so1l material moved by the action
of gravity and water and deposited near the foot of mountain slopes.

The Tusquitee series includes Tusquitee loam and Tusquitee stony
loam.  These soils have considerable range in age and are subject
to change by the addition of new material from nearby slopes.  The A
horizon of well-developed Tusquitee Toam is hrown mellow loam, 10
to 20 inches thick, underlain by a 10- to 20-inch light-brown friable
clay loam B horizon, resting on light-brown friable soil material in
which are many angular rock fragments, 6 to 10 inches or more
diameter. ‘Tusquitee stony loam is similar to Tusquitee loam, except
that many angular rock fragments are on the surface and in the soil.

Although the well-developed Tusquitee soils are Gray-Brown Pod-
zolic soils, the mapping unit includes some areas of young soils that
should be considered alluvial.  In this county the Gray-Brown Puod-
zolic soils predominate in the mapping unit. The alluvial soil in-
clusions have little difference in texture between surface soill and
stthsol,

The State scries has only one member in the county—State loam.
As this so1l occupies low terrace positions above overflow by streams,
it has more definite profile development than do soils of the Congaree
series, which occupy first-bottom positions.  The soil has formed from
alluvium consisting of sand, silt, clay, and gravel washed largely
from lands underlain by metamorphic and igneous rocks.

A sample of State loam from a nearly level area 14 mile west of
Governors Island has the fO“O\\'iI‘]g profile description:

A. 0 to 12 inches, brown mellow loam containing some decomposed o1ganic

matter incorporated with the mineral soil

Bz 12 to 42 inches, hight yellowish-brown frable clay loam

Ci 42 to 70 anches, yellowish-brown friable clay loam, mottled with gray and

red.

C. 70 to 100 inches, light-gray loumy sand, in which are brown mottlings

C: 100 inches -, gravel bed

A small area in the southwestern part near Nantahala is underlain
by marble. If this soil had been more extensive, it would have been
mapped as Hagerstown silt loam or loam of the Gray-Brown Podzolic
great soil group. The soil has a reddish-brown friable A horizon,
about 8 inches thick; and a brownish-red heavy silty clay or clay B
horizon, about 30 inches thick.

BROWN FOREST SOILS

Brown Forest soils comprise an intrazonal group with very dark-
brown surface horizons, relatively rich in humus (mull), grading
through lighter colored soil into the parent material, and character-
ized by slightly acid reaction, little or no illuviation of iron and alu-
mina, and a moderately high content of calcium in the soil colloids.
They ave developed under deciduous forest in temperate humid re-
gions from parent material relatively rich in bases.  In Swain County,
the only soils of this group are in the Burton series. The Burton
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series is represented by Burton stony loam, steep phase, and Burton
stony loam, shallow phase. The surface layers of these soils are very
dark and contain a large quantity of organic matter derived from
decomposed vegetation.  Thesols have formed chiefly from weathered
products of conglomerate, sandstone, and slate.

Burton stony loam, steep phase, 1s dark-gray or almost black loam
to a depth of 8 to 20 inches or more. Beneath this dark-colored mate-
rial is a browmsh-yellow or yellowish-brown friable loam or clay
loam layer, ranging from a few inches to 38 inches in thickness. This
layer is underlain by decomposed rock or by bedrock. In some places
ihis Iayer is absent, and the dark-coloved layer lies divectly on bedrock.
Many rock fragments are on and in the soil. In places, this stecll)
stony soil appears on balds, or trecless tracts, where it is covered with
a thick stand of grass.

Burton stony loam, shallow phase, has a davk-gray or almost black
lonm or mucky-loam surface layer 3 to 8 inches thick. This is under-
lain by a 4- to 15-inch brownish-yellow or yellowish-brown friable
clay loam layer lying on bedrock. In some places the surface layer
rests directly on bedrock, as no subsurface layer has developed.
Angular rock fragments 4 to 10 inches in diameter are on the surface

and in the soil.
LITHOSOLS AND SHALLOW SOILS

Lithosols and shallow soils include immature shallow soils over
rock formations under conditions of ample to excessive moisture. The
parent material, derived from a great number of igneous, sedimentary,
and metamorphic rocks, varies widely in composition, as do also the
soils. The soils vary in productivity as a result, of this vaviety of
parent material and the difference 1 local conditions that govern
the decomposition of rocks and the formation of soil. A compara-
tively small pavt of the land is enltivaied. In Swain County the soils
of this group belong to the Porters and Ramsey series,'* and in addi-
tion to three Iand types: Stony colluvium (Ramsey and Lorters soil
materials) ; rough stony land. peaty phase; and rough stony land
(Ramsey and Porters soil materinls). These land types, probably
{rue Lithosols, consist of rock fragments or rock outerops and soil
material in which no clearly expressed soil morphology exists. The
slopes in many places are rough and steep.

Very weak profiles have developed in the Lithosol and shallow soil
group, and the soils themselves are very closely related to their parent
material.  On the more gentle slopes the profiles of some of the soils
almost approach those of members of the zonal soil order.

Porters loam, hilly phase; Porters lomn, very steep phase; and
Porters stony Joam are mapped. The stony Porters soils are charac-
terized by a large number of angular fragments of the parent rock,
which appear on"the surface and m the soil.

The soils of the Ramsey series are confined mainly to the northern
part of the county ; whereas the soils of the Porters series are mostly in
the southern part. "The Ramsey soils resemble the Porters soils but
differ in being shehtly lighter mn ¢olor in the subsoil and in having a
different kind of pavent material. 'The Porters soils have formed
mainly from weathered material of gneiss, und the Ramsey soils from

1# Although solis of the Toriers and Ramsey scries are In the Lithosol and shallow soil
group, some areas, ns mapped, possibily belong in the Gray-Brown Podzolic soil gtoup.
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weathered material of conglomerate, sandstone, graywacke, slate, and
schist. The Ramscy soils, like the Porters soils, lack well-developed
profiles and in most areas the texture and consistence are almost the
same In all parts of the profile. In some favorable situations a sem-
blance of a B horizon has developed.

The 2- to 5-inch upper layer of Ramsey loam in forested areas is
dark brown and friable. The dark color 1s caused by much organic
material derived from decayed vegetation and mixed with the mineral
material. Beneath this layer is friable loam stained brown by organic
matter. This brown layer is 3 to 12 inches thick and is underlain by
brownish-yellow frianble loam 8 to 15 inches thick. This layer, in
turn, is underlain by yellowish-brown friable fine sandy loam material
or by bedrock.

Other Ramsey soils mapped are Ramsey loam, hilly phase; Ramsey
stony loam; Ramsey stony loam, hilly phase; and Ramsay silt loam.
Many angular rock fragments are strewn over the surface and mixed
with the soil of the stony Ramsey soils, and these fragments differ-
entiate them from the Ramsey loam soils.

Ramsey silt lonm has formed chiefly from weathered material of
slate. Its4- to 10-inch surface layer is brownish-yellow or yellowish-
brown friable silt loam, underlumn by a yellowish-Brown, brownish-vel-
low, or greenish-yellow friable silty clay layer 4 to 15 inches thick.
Beneath this layer is partly decomposed slate or slate bedrock. The
silty clay layer in this profile appears to be completely weathered par-
ent rock rather than an illuvial horizon.

Large areas on lower mountain slopes in the west-central part of
the county consist of a complex of soils. As the individual areas
are so small and so intricately associated, it is not practicable to sepa-
rate them on the soil map. The surface layers are of fairly uniform
brown color, and their {exture ranges from silt loam and loam to
fine sandy loam. The subsoils arve light-red, salmon-red, or brown
clay loam or fine sandy clay. The soils have formed from weathered
mica_schist, conglomerate, graywacke, and sandstone, and in places
weathered granife, gneiss, slate, and quartzite. They belong mostly
to the Talladega and Ramsev series and are mapped Talladega-
Ramsey loams and Talladega-Ramsey loams, hilly phases.

Stony colluvium (Ramsey and Porters soil materials) consists of
a mixture of rock fragments and soil materials that accumulated at
the base of slopes and near streams through the action of gravity
and water. Very little if any profile development has taken place in
this mixed material.

Rough stony land, peaty phase, lies at high clevations on the Great
Smoky Mountains in the northern part of the county. This land
type consists principally of a dark-colored organic layer that rests
in most places on the bedrack, consisting of conglomerate and hard
blue slate. In this rough stony land a heavy growth of moss covers
a thin layer of peat, and the peat layer, in turn, covers a thin layer
of muck. The moss and the dark-colored layers range m total thick-
ness from 3 to 8 inches. A thin greenish-yellow or yellowish-brown
layer of silty clay loam material appears in places between the dark-
colored layer and bedrock. The ground is covered with fallen moss-
covered spruce trees and has many oulcrops of bedrock.

Rough stony land (Ramsey and Porters soil materials) includes
rough and stony mountain land in which the soil present consists
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of Rawmsey soil material and Porters soil material.  Practically no soil
development has taken place, and what soil has formed is mostly
shallow.  Only the surface layer has formed in places, and this passes
into decomposed rock or lies on bedrock.

ALLUVIAL SOILS

Alluvial soils are an azonal group developed from transported and
relatively recently deposited material (alluvium) chavacterized by a
weak modification (or none) of the original material by soil-forming
processes.  In Swain County, soils of this group are members ot the
Congaree series and of a land type, designated ag alluvial soils, um-
differentiated.

The Congaree suils, represented by Conguree silt loam and Congaree
fine sandy loau, have formed from alluvial materials derived from up-
tands underlain by crystalling rocks. The soils are young and sub-
jeet to change in texture by the addition of new material when streams
overflow. They are brown and friable to a depth of 10 to 15 inches,
where they are usually lighter in color but change slightly, or not
at all, in texture and consistence. At a depth of abont 50 inches
they are underlain in many places by sand and gravel.  Small mica
flakes are present in most places.

The following profile deseription of Congaree =ilt loam was taken
one-fourth mile enst of Governors Island, in a nearly level avea:

As -0 to 10 inches, brown mellow st loam with an appreaable gnantity of
very fine sand, apparently containing a moderate quantity of decom-
posed orgame matter well mixed with the mineral material

¢ 10 10 40 mehes, hght-brown friable heavy silt lomm, easitly crushed fo a
SOft mutss,

G 40 to [0 anches, light-brown friable very fine sandy loam

Cs 50 imches 4, yellowish-brown sand o1 loamy sand mixed with gquartzite
cravel.

Small finely divided mica scales appear in all parts of the profile,

but they are more numerous in the lower part.

Alluvial soils, undifferentiated, occupy positions in first bottoms,
associated with soils of the Congaree series. They are a mixture of
several soils, the areas of which are too small to be mapped separately.
The surface layers range in color from brown and grayish brown to
almost black, and the subsoils from brown and yellow to gray. In
some places dramage is fairly good; m others poor. The soils are
subject {o change by the addition of new material when streams
overflow.

In table 8, classifying the soil series of Swain County into higher
categories, some of the factors are given that have contributed to
their morphology.



TaBLE 8§ —Classificalion of the soil series of Swarn County, N. C., in higher categories, and some of the faclors that have contributed tothewr

morphology
Order Great so1l group Series Rehef Dramage Parent material Soil age!
Hayesville....| Rolingtosteep_ ... _.... (ood to excessive.| Weathered material of gnewss, granite, and muca schist | Old
having a low mica content
Red Podzohe soits _.._{) Talladega_..._| Huly tosteep. .. ... _..|...._ do...._...... Weathered products of mica schist mamiv, but a small | Young to old
plroporuou of weathered slate and sandstone 1n somne
places
Hiwnassee ... Gently sloping to very | Good._......__.__| Alluvium on terraces, which consists of matenals derived | Old
Zonal_.___.. strongly sloping from uplands underlain by crystalline rocks, appears to
be very old
Tusquitee...._|..... doo e do.......... Brown colluvial wash derived from slopes underlain by | Young
Grav-Brow n Podzolie crystalline rocks
soils State........_. Very gently sloping to [_.._. do__...._._. .| Alluvium on terraces The material was derived {rom Do
moderately sloping Porters, Ashe, and Havesville smls and deposiied m
stream valley s at a time w hen the streams flow ed at higher
clevations
Intrazonal__.] Brown Forest soils....| Burton.._._...| Moderately sloping and |..... do. .. ... ... Weathered material of conglomerate, sandstone. and slate, | Young
rolhing to steep and 1n places possibly of weathered gneiss and pranite
Lithosols and shallow JPorlcrs ........ Ihlly to vervsteep ...} _.__. do.. . _....... Weathered products of gneiss, grantie, and a miea schist Do
solls (Gray-Brown of low 1mica content
Azonal IPodzohc  soils  re- lRamsoy. .......... [ U YN B do............| Residual material of weathered conglomerate, quartzite, Do
""" gion) alnd. n places, an admnture of weathered schist and
slate
Alluvial setls.._____._. Congaree__.... Almmost level to gently (... do..__........ Flood-plam alluvium derived from slopes underlain by | Verv young to
stopng crystalline rocks young

! Age refers to the degree to which the soil has developed properties that are characteristic of a mature soil 10 equilibrium with a similar environment

The terms used are relative

As compared with a mature soil, a very young sotl has few or none of the characteristics of that sotl, a young soil has those characteristics weakly developed to moderately well devel-
oped, and an old soil has them well developed
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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
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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.
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