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Ector soils are lighter colored and less clayey than Tarrant soils. 
Typical profile of Ector stony loam, in a pasture north of a highway located 15.4 

miles south of Sonora on U.S. Highway No. 277 and then 17.95 miles southwest on 
farm-to-market road 189: 

A1—0 to 6 inches, grayish-brown (10YR 5/2) stony loam, very dark grayish brown 
(10YR 3/2) when moist; weak subangular blocky and moderate, very fine, 
granular structure; slightly hard when dry, friable when moist, slightly 
sticky when wet; fine roots common; about 40 percent angular caliche 
and limestone fragments ranging from 1/16 inch to 10 inches in diameter; 
few to common stones on the surface or protruding from it; strongly 
cemented, platy caliche fragments make up most of the lower 1 inch or 2 
inches; moderately alkaline; calcareous; abrupt, irregular boundary. 

R—6 inches +, fractured limestone; thin coatings of calcium carbonate in most 
crevices. 

Limestone and caliche fragments ranging from 1/16 inch to 10 inches in diameter 
make up 35 to 65 percent of the soil mass. The thickness of the A1 horizon ranges 
from 1 inch to 2 inches near rock outcrops up to 10 inches in fractures and in deeper 
patches between ledges. The texture ranges from silty clay loam on northern 
exposures to silt loam on southern exposures. The color ranges from brown to very 
dark grayish brown. The soils on the northern exposures are deeper, darker colored, 
and more clayey than those on southern exposures. Also, they support more 
vegetation. 

FRIO SERIES 

The Frio series consists of grayish-brown to very dark grayish-brown, moderately 
fine textured, well-drained soils on the flood plains of streams that drain limestone 
areas. These soils are friable and calcareous and, in many places, are gravelly. They 
are gently sloping along old sediment-filled channels and are nearly level along the 
North Llano River, the Devils River, and the larger tributaries of these streams. These 
soils are flooded at Infrequent intervals and generally are under water less than 24 
hours. Live oak, walnut, and hackberry trees grow along the streambanks. Many 
pecan trees grow on the flood plain of the North Llano River. 

Frio soils are darker colored than Reagan soils and are darker colored and less 
clayey than Knippa soils. Frio soils are much less gravelly than Dev soils, which are 
more than 50 percent gravel and cobblestones. 

Typical profile of Frio silty clay loam, 35 miles south-west of Sonora on farm-to-
market road 189 and then 0.2 mile north on a county road: 

A1—0 to 20 inches, dark grayish-brown (10YR 4/2) silty clay loam, very dark 
grayish brown (10YR 3/2) when moist; weak subangular blocky structure; 
firm when moist, slightly hard when dry; a few waterworn pebbles ranging 
from 1/4 inch to 2 inches in diameter; moderately alkaline; calcareous; 
diffuse boundary. 

AC—20 to 50 inches, brown (10YR 4/3) silty clay loam, dark brown (10YR 3/3) 
when moist; moderate, very fine to medium, subangular blocky structure; 
firm when moist, hard when dry; about 10 percent waterworn gravel 
ranging from 1/4 inch to 2 inches in diameter; moderately alkaline; 
calcareous; diffuse boundary. 

C—50 to 60 inches +, yellowish-brown (10YR 5/4) silty clay loam, dark yellowish 
brown (10YR 4/4) when moist; firm when moist, hard when dry; about 10 
percent waterworn gravel ranging from 1/4 inch to 2 inches in diameter; 
moderately alkaline; calcareous. 
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Knippa soils are at a lower elevation than Reagan soils and are darker colored 
and more clayey. Knippa soils are less gravelly and more clayey than Frio and Dev 
soils, which are subject to flooding. Knippa soils are also associated with the very 
shallow Tarrant and Ector soils on slopes leading up from the valleys. 

Typical profile of Knippa silty clay, 6.14 miles north of Sonora on U.S. Highway 
No. 277 and then 1 mile west on a county road and 0.5 mile south: 

A11—0 to 8 inches, dark grayish-brown (10YR 4/2) silty clay, very dark grayish 
brown (10YR 3/2) when moist; moderate, very fine and fine, subangular 
blocky and granular structure; hard when dry, firm when moist; many fine 
roots; few earthworm casts and burrows; few tubes and pores; few to 
common limestone fragments up to half an inch and a few up to 3 or 4 
inches in diameter; moderately alkaline; calcareous; clear boundary. 

A12—8 to 18 inches, dark-brown (10YR 4/3) clay, dark brown (10YR 3/3) when 
moist; moderate, fine and medium, subangular blocky structure; very 
hard when dry, firm when moist, sticky and plastic when wet; common 
fine roots; common earthworm casts and burrows; many tubes and 
pores; common limestone fragments up to half an inch in diameter; 
moderately alkaline; calcareous; gradual boundary. 

B2—18 to 40 inches, brown (10YR 5/3) clay, dark brown (10YR 4/3) when moist; 
moderate, fine and medium, subangular and irregular blocky structure; 
very hard when dry, firm when moist, sticky and plastic when wet; few 
fine roots; many tubes and pores; few earthworm casts and burrows; 
common limestone fragments up to half an inch in diameter; few fine 
concretions of calcium carbonate; moderately alkaline; calcareous; 
gradual boundary. 

C1ca—40 to 50 inches, very pale brown (10YR 7/4) silty clay, yellowish brown 
(10YR 5/4) when moist; hard when dry, firm when moist, sticky when wet; 
common limestone fragments coated with calcium carbonate up to half 
an inch in diameter; 20 to 30 percent soft lumps and concretions of 
calcium carbonate up to half an inch in diameter; moderately alkaline; 
very strongly calcareous; diffuse boundary. 

C2—50 inches +, gravel and boulders mixed with clay. 

A few small, waterworn pebbles and a few limestone fragments ranging up to 4 
inches in diameter occur through the profile. The A horizon ranges from light silty clay 
to clay in texture and from 12 to 32 inches in thickness. In some profiles there are a 
few small, wedge-shaped peds. There is a thin surface crust in most pedons. 

The B2 horizon is silty clay or clay in texture and ranges from 18 to 28 inches in 
thickness. When these soils are dry, this layer ranges from brown to dark yellowish 
brown in color. In some pedons there are wedge-shaped pods with shiny, grooved 
surfaces. 

The C1ca horizon begins at a depth of 28 to 50 inches and ranges from about 6 
to 30 inches in thickness. The texture ranges from heavy silty clay loam to clay. Soft 
lumps and concretions of calcium carbonate 1/16 to 1/2 inch in diameter make up 10 
to 50 percent of this layer. 

RANDALL SERIES 

The Randall series consists of nearly level or concave, poorly drained, calcareous 
clay soils in small intermittent lakes. These soils range from 4 acres up to nearly 30 
acres in size. The average size is about 7 acres. These soils collect water through 
runoff and remain under water for several days to a few months during rainy periods. 
Drainage is mainly through holes and crevices in the underlying limestone. The 
collected water helps to recharge the underground water supply. 
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Randall soils are below Tobosa, Valera, and Tarrant soils. They are more poorly 
drained and grayer than Tobosa soils. 

Typical profile of Randall clay, about 4 miles east of Sonora on U.S. Highway No. 
290 and then 6 miles northeast on farm-to-market road 864: 

A11—0 to 7 inches, dark-gray (10YR 4/1) clay, very dark gray (10YR 3/1) when 
moist; moderate, coarse, granular and moderate, fine, subangular blocky 
structure; hard when dry, firm when moist, sticky and plastic when wet; 
many very fine roots; many tubes and pores; few earthworm casts and 
burrows; few to common limestone fragments ranging from 1/2 inch to 3 
inches in diameter; moderately alkaline; calcareous; clearly boundary. 

A12—7 to 20 inches, gray (10YR 4.5/1) heavy clay, very dark gray (10YR 3.5/1) 
when moist; moderate, medium and coarse, blocky structure; very hard 
when dry, very firm when moist, very sticky and plastic when wet; 
common fine roots, mostly on faces of peds; few limestone fragments 
ranging from 1/4 inch to 1 inch in diameter; moderately alkaline; 
calcareous; gradual boundary. 

AC—20 to 54 inches, gray (10YR 5/1) heavy clay, dark gray (10YR 4/1) when 
moist; weak to moderate, medium and coarse, blocky structure; very hard 
when dry, very firm when moist, very sticky and plastic when wet; few 
very fine roots; few tubes and pores, moderately alkaline; calcareous; 
abrupt boundary. 

R—54 inches +, hard limestone. 

Alternate swelling and shrinking of these soils causes heaving, which results in 
gilgai microrelief. Limestone fragments make up 20 to 30 percent or more of the 
volume. The fragments range from pebbles to boulders in size. 

The A horizon ranges from 5 to 38 inches in thickness. In some pedons the 
structure is irregularly blocky in the lower part. The AC horizon ranges from 16 to 36 
inches or more in thickness. It has weak irregular blocky structure in some places. 

REAGAN SERIES 

The Reagan series consists of deep, gently sloping, well drained, calcareous 
soils. These soils are on smooth stream terraces and alluvial fans. They are 
underlain by silty to gravelly old alluvium, or outwash material. The topography 
slightly convex to plane. 

Reagan soils are lighter colored and less clayey than Knippa soils. Unlike Frio 
soils, Reagan soils are above normal flooding. They are also near Ector and Tarrant 
soils, which are on hillsides and are very shallow. 

Typical profile of Reagan silty clay loam, 8.4 miles west of Sonora on U.S. 
Highway No. 290 as far as its intersection with farm-to-market road 1989; then 11.45 
miles southwest on 1989 and a county road; then 0.3 mile west along a powerline; 
and then 100 feet north: 

A1—0 to 8 inches, grayish-brown (10YR 5/2) silty clay loam, dark brown 
(10YR 3/3) when moist; moderate, very fine and fine, subangular 
blocky and granular structure; slightly hard when dry, friable when 
moist, slightly sticky when wet; common fine roots; common tubes 
and pores; common earthworm casts and burrows; few to common 
limestone fragments, mostly less than one-fourth of an inch in 
diameter; few concretions of calcium carbonate less than one-fourth 
of an inch in diameter; moderately alkaline; calcareous; gradual 
boundary. 

B21—8 to 21 inches, brown (10YR 5/3) silty clay loam, dark brown (10YR 4/3) 
when moist; moderate, very fine and fine, subangular blocky and granular 
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structure; slightly hard when dry, friable when moist, slightly sticky when 
wet; common fine roots; common tubes and pores; common earthworm 
casts and burrows; few to common limestone fragments less than one-
fourth of an inch in diameter; few concretions of calcium carbonate up to 
one-fourth of an inch in diameter; few caliche pebbles up to 3 inches in 
diameter; moderately alkaline; calcareous; diffuse boundary. 

B22—21 to 34 inches, light-brown (7.5YR 5.5/4) silty clay loam, dark brown 
(7.5YR 4/4) when moist; weak to moderate, very fine and fine, 
subangular blocky and granular structure; slightly hard when dry, 
friable when moist, slightly sticky when wet; few fine roots; few tubes 
and pores; few earthworm casts and burrows; few to common 
limestone fragments, coated with calcium carbonate, less than one-
fourth of an inch in diameter; common concretions, soft lumps, films, 
and threads of calcium carbonate; few caliche pebbles up to 3 inches 
in diameter; moderately alkaline; calcareous; gradual boundary. 

C1ca—34 to 54 inches, pink (7.5YR 8/4) silty clay loam, light brown (7.5YR 6/4) 
when moist; weak subangular blocky and granular structure; slightly hard 
when dry, friable when moist, slightly sticky when wet; many calcium 
carbonate concretions and rounded pebbles; moderately alkaline; very 
strongly calcareous; gradual boundary. 

C2—54 to 72 inches +, light-brown (7.5YR 6/4) silty clay loam, brown (7.5YR 5/4) 
when moist; slightly hard when dry, friable when moist, slightly sticky 
when wet; common very fine to medium calcium carbonate concretions; 
common limestone fragments and caliche pebbles up to 3 inches in 
diameter; moderately alkaline; calcareous. 

Limestone fragments coated with calcium carbonate are numerous in most 
profiles. The A1 horizon is silty clay loam or clay loam in texture and ranges from 6 to 
12 inches in thickness. The structure ranges from weak to moderate. When this layer 
is dry, the color ranges from grayish brown to dark grayish brown. A few limestone 
fragments up to 3 inches in diameter occur on the surface, which in most pedons has 
a crust as much as half an inch thick. 

The B2 horizon is silty clay loam or light silty clay that ranges from 18 to 38 
inches in thickness. When this layer is dry, it ranges from dark grayish brown in the 
uppermost few inches to pale brown in the lower part. 

The C1ca horizon begins at a depth of 24 to 50 inches and ranges from 4 to 26 
inches in thickness. It ranges from silty clay loam to light silty clay in texture and, 
when dry, from pink to pale brown in color. Caliche pebbles and soft lumps and 
concretions of calcium carbonate make up 20 to 50 percent of this layer. 

The C2 horizon is calcareous, silty outwash material mixed with various amounts 
of gravel and boulders. The depth to bedrock is 72 inches or more. 

TARRANT SERIES 

The Tarrant series consists of very shallow, nearly level to steep, dark-colored, 
friable, clayey and stony soils. Stones, cobblestones, and gravel are common on the 
surface and in the profile. The underlying material is fractured hard limestone and is 
interbedded with marl in a few places. 

Tarrant soils are steeper and shallower than Kavett and Valera soils. They are 
darker colored and finer textured than Ector soils. 

Typical profile of Tarrant stony clay, 1.0 mile west of Sonora on U.S. Highway No. 
290 and then 100 feet south: 

A1—0 to 5 inches, very dark grayish-brown (10YR 3/2) stony clay, very dark 
brown (10YR 2/2) when moist; moderate, fine, granular structure; slightly 
hard when dry, friable when moist; about 60 percent of surface covered 
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with limestone fragments up to 3 feet across, most are about 6 to 8 
inches long and 1 inch to 2 inches thick; many fine roots and earthworm 
casts; moderately alkaline; calcareous; abrupt boundary. 

R&A1—5 to 7 inches, dark grayish-brown (10YR 4/2) clay, very dark grayish 
brown (10YR 3/2) when moist; moderate, fine, granular structure; friable 
when moist, hard when dry; about 75 percent limestone fragments, about 
4 to 6 inches long and 1 inch to 2 inches thick; moderately alkaline; 
calcareous; abrupt boundary. 

R—7 to 10 inches +, fractured hard limestone; 1 percent fines extending 
downward into fractures. 

The thickness of the A1 horizon ranges from about 2 inches to 12 inches. It is 
shallowest near rock outcrops. The structure is both granular and subangular blocky. 
It ranges from weak to moderate in distinctness and from very fine to medium in size. 
When this layer is dry, the color ranges from dark grayish brown to very dark grayish 
brown. The texture ranges from clay to silty clay loam and is dominantly clay or silty 
clay. The reaction ranges from neutral to moderately alkaline. Irregularly shaped 
limestone rocks, from 10 inches to about 3 feet along the longest axis, are scattered 
on the surface. Coarse fragments make up about 20 to 50 percent of the horizon. 

In the deeper profiles is a transitional horizon ranging from 2 to 5 inches in 
thickness. This horizon ranges from weak to moderate subangular blocky to weak to 
moderate granular in structure. When dry, it is dark grayish brown to dark brown. 
Flattened, caliche-coated limestone fragments make up 75 to 95 percent of this layer. 
These fragments are smooth on top and rough and knobby underneath. 

TOBOSA SERIES 

The Tobosa series consists of deep, nearly level to gently sloping, calcareous, 
clayey soils over limestone. These soils have a level to weakly concave surface and, 
in some pedons, a weak gilgai microrelief. Runoff is very slow, and permeability is 
slow. Cracks as much as 3 inches wide and 3 feet deep form as these soils dry. 

Tobosa soils are deeper, more clayey, and less permeable than Valera soils, 
which they adjoin in some places. Tobosa soils are slightly lower on the landscape. 
They are better drained and less gray than Randall soils. 

Typical profile of Tobosa clay, 3.48 miles east of Sonora on U.S. Highway No. 
290 to farm-to-market road 864; then 1.3 miles northeast on 864 to its intersection 
with a county road; then 7.01 miles north and northeast on a county road; then 20 
feet north: 

A11—0 to 7 inches, dark grayish-brown (10YR 4/2) clay, very dark brown 
(10YR 2/2) when moist; moderate, very fine and fine, subangular 
blocky and granular structure; hard when dry, firm when moist, sticky 
and plastic when wet; many fine roots; common tubes and pores; few 
earthworm casts and burrows; few limestone fragments up to 2 
inches in diameter on the surface; weak gilgai microrelief at surface; 
moderately alkaline; calcareous; clear boundary. 

A12—7 to 18 inches, dark grayish-brown (10YR 4/2) clay, very dark grayish 
brown (10YR 3/2) when moist; moderate, medium, blocky structure; very 
hard when dry, very firm when moist, very sticky and plastic when wet; 
common fine roots; many tubes and pores; few earthworm casts and 
burrows; few small, wedge-shaped peds with shiny, grooved surfaces; 
few limestone fragments up to 1 inch in diameter; moderately alkaline; 
calcareous; gradual boundary. 

AC1—18 to 33 inches, dark-brown (10YR 4/3) clay, dark brown (10YR 3/3) when 
moist; moderate, medium, blocky structure; extremely hard when dry, 
very firm when moist, very sticky and plastic when wet; moderately 
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distinct, wedge-shaped peds, 3 to 5 inches wide, with shiny, grooved 
surfaces; few fine roots; many tubes and pores; few earthworm casts and 
burrows; few limestone fragments up to 2 inches in diameter; moderately 
alkaline; calcareous; gradual boundary. 

AC2—33 to 40 inches, brown (10YR 5/3) clay, dark brown (10YR 4/3) when 
moist; weak, medium, blocky structure; extremely hard when dry, very 
firm when moist, sticky and plastic when wet; few fine roots; common 
tubes and pores; few soft lumps and concretions of calcium carbonate; 
moderately alkaline; calcareous; gradual boundary. 

Cca—40 to 50 inches, light yellowish-brown (10YR 6/4) silty clay, yellowish brown 
(10YR 5/4) when moist; weak blocky structure; hard when dry, firm when 
moist, sticky and plastic when wet; about 10 percent soft lumps and 
concretions of calcium carbonate; moderately alkaline; very strongly 
calcareous; abrupt boundary. 

R-50 inches +, hard limestone with thin coating of caliche. 

The A horizon ranges from 10 to 33 inches in thickness and, when dry, from 
grayish brown to dark grayish brown in color. It contains scattered boulders up to 3 
feet in diameter in a few areas. 

The AC horizon ranges from 22 to 30 inches in thickness. Where the texture is 
finest, some slickensides are 1 foot or more in width. Small limestone fragments are 
few to common. 

The Cca horizon is silty clay or clay. It begins at a depth of 32 to 50 inches and 
ranges from 6 to 20 inches in thickness. When this horizon is dry, it ranges from pink 
to yellowish brown, in hues of 7.5YR to 10YR. 

The depth to the R horizon ranges from 38 to more than 60 inches. This horizon 
is underlain by yellow to gray marl or is interbedded with marl. 

VALERA SERIES 

The Valera series consists of moderately deep, nearly level to gently sloping, 
well-drained, brownish silty clays and clays on divides. These soils are underlain by 
limestone interbedded with caliche or marl. Those that formed over limestone are 
slightly darker colored, finer textured, and less calcareous than those that formed 
over caliche or marl. 

Valera soils are shallower, slightly less clayey, and more permeable than Tobosa 
soils and are slightly higher in elevation. Valera soils are deeper than Kavett soils. 
They are less gray than Randall soils, which are in intermittent lakes. 

Typical profile of Valera silty clay, in a pasture 3.48 miles east of Sonora on U.S. 
Highway No. 290; then 4.9 miles northeast on farm-to-market road 864; then 0.5 mile 
north on a private road; then 30 feet west: 

A1—0 to 11 inches, dark grayish-brown (10YR 4/2) silty clay, very dark grayish 
brown (10YR 3/2) when moist; moderate, very fine and fine, subangular 
blocky and granular structure; hard when dry, firm when moist, sticky 
when wet; common fine roots; few to common limestone fragments about 
one-fourth of an inch in diameter and a few up to 4 inches in diameter; 
surface crust one-fourth of an inch thick; moderately alkaline; calcareous; 
gradual, smooth boundary. 

AC—11 to 24 inches, dark-brown (10YR 4/3) clay, dark brown (10YR 3/3) when 
moist; moderate, fine, blocky structure; hard when dry, firm when moist, 
sticky when wet; common limestone fragments and calcium carbonate 
concretions less than one-fourth of an inch in diameter and a few larger 
fragments; common fine roots; moderately alkaline; calcareous; clear, 
wavy boundary. 
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Cca—24 to 29 inches, pink (7.5YR 8/4) silty clay, light brown (7.5YR 6/4) when 
moist; weak subangular blocky structure; hard when dry, firm when moist, 
sticky when wet; ranges from soft caliche to strongly cemented caliche 
within depth of a few inches; moderately alkaline; very strongly 
calcareous; abrupt, wavy boundary. 

R—29 inches +, hard limestone with a thin coating of caliche. 

The A1 horizon is silty clay or clay that ranges from 10 to 15 inches in thickness 
and, when dry, from grayish brown to very dark grayish brown in color. The structure 
ranges from weak to moderate. The limestone fragments and calcium carbonate 
concretions in this horizon and on the surface are slightly more numerous where 
these soils are shallower than normal. 

The AC horizon ranges from 10 to 30 inches in thickness, from silty clay to clay in 
texture, and, when dry, from grayish brown to dark brown in hues of 10YR and 
7.5YR. The structure ranges from moderate, fine, blocky to moderate, very fine to 
medium, blocky and irregular blocky. The limestone fragments and calcium 
carbonate concretions range from few to common in the deeper profiles and 
generally are common in the shallower profiles. The larger fragments range up to 8 
inches along the longer axis. 

The Cca horizon ranges from silty clay loam to silty clay in texture and from 4 to 
22 inches in thickness. It is discontinuous in some pedons. When this horizon is dry, 
the color ranges from pink to brown. Soft lumps, films, threads, and concretions of 
calcium carbonate make up 10 to 60 percent of this horizon. 

The depth to the R horizon ranges from 20 to 38 inches. 

Additional Facts About the County 
In 1852 the Federal Government established Fort Terrett at the head of the North 

Llano River for the protection of the early settlers. Settlement was slow, and the fort 
was manned only until 1854. About the only inhabitants until the early 1880's were 
Mexican herders who drifted flocks of sheep in and out of the area. Settlement 
increased after wells were dug and windmills were introduced. By 1890, no free 
range remained. 

Sutton County was created in 1887. It was named for John S. Sutton, a 
Confederate officer, who later was active as a Texas Ranger. Sonora, the only town 
in the county, was laid out in 1888 and was made the county seat in 1889. The 
population of the county was 658 in 1890 and 1,727 in 1900. By 1960, it had 
increased to 3,738, of which 2,619 lived in Sonora. Sonora is the marketing and 
shipping point for wool, mohair, cattle, and lambs. Also, the Ranch Experiment 
Station, substation No. 14, of the Texas Agricultural Experiment Stations, is near 
Sonora. 

The central and northwestern parts of the county consist of a rolling to nearly 
level tableland. The southwestern part is broken by streams that lead into the Devils 
River, and the eastern part is broken by the North Llano River. Some parts are 
prairies, but most parts have mesquite, live oak, and cedar trees. Pecan and walnut 
trees grow along the streams. 

Climate 

This section was written by Robert B. Orton, State climatologist, U.S. Weather Bureau. 

The climate of Sutton County is warm and semiarid. Table 8 presents data on 
average and extreme temperatures and average and extreme amounts of rain, snow, 
and sleet. These data are from records kept at the local Weather Bureau Station at 
Sonora. 
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Cobblestones. Rounded or partly rounded rock fragments ranging from 3 to 10 
inches in diameter. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and colors 
consisting of concentrations of compounds, or of soil grains cemented together. 
The composition of some concretions is unlike that of the surrounding soil. 
Calcium carbonate and iron oxide are examples of material commonly found in 
concretions. 

Gilgai. Microrelief of clays that have a high coefficient of expansion and contraction 
with changes in moisture: usually a succession of microbasins and microknolls, in 
nearly level areas, or of microvalleys and microridges that run with the slope. 

Gravel. Rounded or angular rock fragments that are not prominently flattened and 
are up to 3 inches in diameter. 

Horizon, soil. A layer of soil, approximately parallel to the surface. that has distinct 
characteristics produced by soil-forming processes. 

Mapping unit. Areas of soil of the same kind outlined on the soil map and identified 
by a symbol. 

Marl. An earthy, unconsolidated deposit that consists chiefly of calcium carbonate 
mixed with various amounts of clay or other impurities. 

Ped. An individual natural soil aggregate, such as a crumb, a prism, or a block, in 
contrast to a clod. 

Pedon. The smallest volume that can be called "a soil." It is three dimensional and 
large enough to permit study of all horizons. Its area ranges from 1 to 10 square 
meters. 

Permeability. The quality that enables a soil to transmit water and air. The terms 
used to express permeability rates are— 

In. per hr. 
Less than 0.05 ------------------------- Very slow. 
0.05 to 0.20------------------------------ Slow. 
0.20 to 0.80------------------------------ Moderately slow. 
0.80 to 2.50------------------------------ Moderate. 
2.50 to 5.00 ----------------------------- Moderately rapid. 
5.00 to 10.00---------------------------- Rapid. 
Over 10.00------------------------------- Very rapid. 

Phase, soil. A subdivision of a soil type, series, or other unit in the soil classification 
system made because of differences in the soil that affect its management but do 
not affect its classification in the natural landscape. A soil type, for example, may 
be divided into phases because of differences in slope, stoniness, thickness, or 
some other characteristic that affects management. 

Profile, soil. A vertical section of the soil through all its horizons and extending into 
the parent material. 

Reaction soil. The degree of acidity or alkalinity of a sail, expressed in pH values. A 
soil that tests to pH 7.0 is precisely neutral in reaction because it is neither acid 
nor alkaline. In words, the degrees of acidity or alkalinity are expressed thus: 

pH 

Extremely acid................................................................ Below 4.5 
Very strongly acid........................................................... 4.5 to 5.0 
Strongly acid .................................................................. 5.1 to 5.5 
Medium acid................................................................... 5.6 to 6.0 
Slightly acid.................................................................... 6.1 to 6.5 
Neutral ........................................................................... 6.6 to 7.3 
Mildly alkaline................................................................. 7.4 to 7.8 
Moderately alkaline ........................................................ 7.9 to 8.4 
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Strongly alkaline............................................................. 8.5 to 9.0 
Very strongly alkaline ...............................................9.1 and higher 

Relief. The elevations or inequalities of a land surface, considered collectively. 
Sand. As a soil separate, individual rock or mineral fragments ranging from 0.05 

millimeter to 2.0 millimeters in diameter. Most sand grains consist of quartz, but 
sand may be of any mineral composition. As a textural class, soil that is 85 
percent or more sand and not more than 10 percent clay. 

Series, soil. A group of soils developed from a particular type of parent material and 
having genetic horizons that, except for texture of the surface layer, are similar in 
differentiating characteristics and in arrangement in the profile. 

Silt. As a soil separate, individual mineral particles that range in diameter from the 
upper limit of clay (0.002 millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a textural class, soil that is 80 percent or more silt and less than 12 
percent clay. 

Slickensides. Polished and grooved surfaces produced by one mass sliding past 
another. In soils, slickensides may occur at the bases of slip surfaces on relatively 
steep slopes and in swelling clays, where there is marked change in moisture 
content. 

Solum. The upper part of a soil profile, above the parent material. in which the 
processes of soil formation are active. The solum in mature soil includes the A 
and B horizons. Generally, the characteristics of the material in these horizons 
are unlike those of the underlying material. The living roots and other plant and 
animal life characteristic of the soil are largely confined to the solum. 

Stones. Rock fragments greater than 10 inches in diameter if rounded, and greater 
than 15 inches along the longer axis if flat. 

Structure, soil. The arrangement of primary soil particles into compound particles or 
clusters that are separated from adjoining aggregates and have properties unlike 
those of an equal mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic (vertical axis of 
aggregates longer than horizontal), columnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Structureless soils are (1) single grain 
(each grain by itself, as in dune sand) or (2) massive (the particles adhering 
together without any regular cleavage, as in many claypans and hardpans). 

Surface layer. The soil ordinarily moved in tillage, or its equivalent in uncultivated 
soil, about 5 to 8 inches in thickness. The plowed layer. 

Texture, soil. The relative proportions of sand, silt, and clay particles in a mass of 
soil. The basic textural classes, in order of increasing proportion of fine particles, 
are sand, loamy sand, sandy loam, loam, silt loam, silt, sandy clay loam, clay 
loam, silty clay loam, sandy clay, silty clay, and clay. The sand, loamy sand, and 
sandy loam classes may be further divided by specifying "coarse," "fine," or "very 
fine." 

Type, soil. A subdivision of the soil series, made on the basis of differences in the 
texture of the surface layer. 
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Tables 
 

 
 
The Tables in this soil survey contain information that affects land use planning in
 this survey area. Current data tables may be available within the Web Soil Survey.
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The Natural Resources Conservation Service (NRCS) is committed to making its
information accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at helpdesk@helpdesk.itc.nrcs.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you may
also wish to contact our State or local office. You can locate the correct office and
phone number at http://offices.sc.egov.usda.gov/locator/app.
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