SOIL GENESIS STUDIES OF UPLAND SOILS FORMED IN TRANSPORTED
MATERIALS OVERLYING THE VIRGINIA PIEDMONT USING TREND-

SURFACE ANALYSES

by

H. Thomas Saxton III

Thesis submitted to the Faculty of the
Virginia Polytechnic Institute and State University
in partial fulfillment of the requirements for the degree of
MASTER OF SCIENCE
in

Crop and Soil Environmental Sciences

APPROVED:

J. C. Baker, Chairman

A»-»S?DQ»WN b A Kl

J B. Campbell W. L. Daniels

May, 1994

Blacksburg, Virginia



VESS

A al

S298
/”'\

C.A



SOIL GENESIS STUDIES OF UPLAND SOILS FORMED IN TRANSPORTED
MATERIALS OVERLYING THE VIRGINIA PIEDMONT USING TREND-
SURFACE ANALYSES
by
H. Thomas Saxton III
James C. Baker, Chairman
Crop and Soil Environmental Sciences

(ABSTRACT)

Soils overlying residuum on upland divides and interfluves that formed from
transported material are common in the Virginia Piedmont. They are thought to occur on the
oldest landscapes in the region. A study was initiated in Appomattox County and a small
portion of Buckingham County encompassing an area of 238 square miles. The origin, age
and characterization of these soils is studied. Mapping units comprised of red subsoil
components and mapping units with non-red subsoil components are compared. Trend-
surface analysis of the elevations at which they occur and chemical and physical data from
twenty-four pedons in Appomattox County are used.

The mapping units contain a complex mixture of taxonomic classifications that
encompass pedons with and without palic clay distributions. Wetness due to perched water
tables at variable depths also affects classifications.

The red subsoil mapping units tend to occupy the older landscapes. Age estimates are

derived from a comparison of trend-surface elevations between the transported soils and the



present-day surface. These comparisons result in age estimates of 0.8 million years to 6.25
million years BP. Therefore, the oldest geomorphic surfaces in the south central Piedmont
of Virginia may be estimated as late Pliocene to Miocene age landscapes. These soil
materials were deposited through a process of landscape inversion dominated by subsidence

and colluviation.
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Chapter 1



Introduction

The Piedmont Province of Virginia has 1long been
recognized as an erosional surface. The soils of this region
have been traditionally associated with specific metamorphic,
igneous, and sedimentary rock parent material, or transported
sediments originating from these rock types. The upland soils
have been traditionally identified with divides/interfluves
(ridgetop or summit) and shoulder/backslope (sideslope)
positions. Soils on traditional depositional surfaces such as
footslopes, toeslopes, terraces, and alluvial plains, have
been described in terms of the transported material from which
they have weathered. Such soils have been moved by water
(alluvium) and gravity (colluvium) by flowing streams and
erosional processes that are evident.

These two primary surfaces (erosional uplands versus
depositional lowlands) have been kept seperate by
classification because they behave differently for
agriculture and urban uses. The dominant characteristic that
separates them is their behavior to water movement. The
upland residual catenas are normally considered permeable to

water infiltration (except for some highly plastic soils



derived from mixed mafic and acid rock). The transported
soils often have restricted permeability, thus affecting their
use and management.

Soil scientists have discovered that this premise is not
necessarily correct. Soils with characteristics consistent
with the depositional or transported soils have been observed
and mapped on the upland landforms. In the past, these upland
transported soils were not recognized, or their classification
as such, discouraged. They were grouped with a similar
morphological residual soil. Recently, they have been
recognized and mapped by both soil scientists and geologists.

What 1is the origin and genesis of these soils?
Understanding this can enable prediction of their geographical
and geomorphic extent and location. This is necessary for
accurate delineation and mapping of these soils.

This thesis will attempt to study the genesis of these
soils and their distribution within landscapes, using
laboratory pedon sample data and trend-surface analysis. The
pedon data will assist in characterizing the physical and
chemical aspects of the soils. The trend-surface analysis
will ©predict regional trends for the soils, enabling

estimations of age and genesis/origin.
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Literature Review

Geology

Historic Continental Geology

The present eastern United States 1is part of the
Appalachian orogenic belt (Levin, 1994). The depositional
basin that formed this belt during the Paleozoic has shales,
limestones, and sandstones to the west and metamorphosed
graywackes, volcanics, and siliceous shales intruded by masses
of granite to the east. The eastern material now underlies
the Blue Ridge and Piedmont Appalachian provinces (Levin,
1994). During the late Paleozoic, this was a great chain of
mountains awaiting the approach of Africa for the formation of
the continent Pangea. This collision caused the deformation
known as the Acadian orogeny. In this case, mountains were
pushed up folded, faulted and metamorphosed at extreme heat
and pressure. The most intense metamorphism took place nearer

to the Blue Ridge than the coast. This began a period of



erosion and deposition.

During the Mesozoic, the break-up of the super continent
Pangea began. The first episode occurred during the Triassic
when volcanism and rifting broached the crust at fault zones.
Erosional materials from the Appalachians filled the troughs
formed in late Triassic and early Jurassic time, becoming the
Newark Group of rocks. These were coarse sediments carried by
streams flowing off the highlands to the west of these basins.
Lakes formed in some places, while basaltic magma rose from

faults and flowed over the
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province was a flat erosional surface. During this time the
western part of Virginia, including the Blue Ridge and western
sections of the Piedmont, drained to the west (Dietrich,
19890} . There has been a westward migration of the
Atlantic/Gulf divide since this time and the Atlantic
watershed has become larger, in Virginia over this period.
The Atlantic Coastal Plain is underlain by Triassic sediments
over older crystalline rocks. During Cretaceous time, the
coastal areas were flooded by the Atlantic Ocean, probably at
least as far west as the Fall Line. The Atlantic Coastal
Plain had been eroding since the Mesozoic and began to
subside. The Appalachians were elevated, poised for great
erosion. Thick deposits of deltaic and marine sediments,
which thickened seaward, were laid down. The seas
transgressed and regressed until the end of the Miocene. The
climate was probably like that of Georgia and Florida today.
Late Cretaceous saw the most flooding, to the point where
North America was split into two large islands.

Periodic wuplift and subsequent erosion and stream
intrusion occurred during the Cenozoic. The Coastal Plain
gently tilted seaward during this time. Intense soil
formation is considered to have occurred during Miocene, as

well as cave formation and alluviation (Dietrich, 1990). Much



weathering, erosion, and deposition also took place. Upland
gravel deposits were laid down during the Pliocene. Beach
sands and gravels were deposited in the Pleistocene and during
episodes of high sea levels, Coastal Plain terrace formations

were laid down.

Geology of the Piedmont

The Piedmont geologic record has been obscured by
metamorphism and deformation, such that chronological ordering
of the rocks is unclear. The geomorphic provinces of the Blue
Ridge and Piedmont do not always coincide with the geologic
provinces. There is Piedmont geology in the Blue Ridge
geomorphic province and Blue Ridge geology in the Piedmont
geomorphic province. The rocks in the Blue Ridge Complex are
considered to be the oldest rocks in Virginia. Rocks east of
the Blue Ridge Complex geologic unit are younger and were
formed from metamorphosed sedimentary and volcanic material
(Dietrich, 1990).

Mica schists are very resistant to chemical weathering
and, therefore, develop shallow soils. The schists tend to
form parent material of many soils in the upland and
mountainous areas. Chemical weathering readily decomposes

gneisses and gabbros. These rocks produce deep soils which



are common in lowlands and basins. Metabasalts, amphibolites,
diabase, and ultramafic rocks are also readily weathered by
chemical processes. This group of rocks often underlies hilly

or mountainous landscapes (Conley, 1985).

Geology of the Study Area

The study area is comprised of Stratified (88%) rocks of
the Western Piedmont that occur two and one-half to three
miles west of Pamplin and Hixburg and rocks of the Central
Virginia Volcanic-Plutonic belt (12%), which occur east of
these points. Among those of the Western Piedmont rocks are
those of the Fork Mountain Formation, which are mica schists,
garnetiferous biotite gneisses, and rare white marble. In the
Appomattox and Buckingham areas, the predominant rock is
yellowish-gray chloritoid-chlorite-muscovite quartzose
phyllite and quartz-rich mica schist (Virginia Division of
Mineral Resources, 1993). This unit occurs at Piney Mountain
in Appomattox County and areas in the western part of the
study area. About 29 percent of the area consists of
metagraywacke, quartzose schist, and melange. The quartzose
mica schists in Buckingham and Appomattox Counties along the
western edge of the geologic unit are very similar to the

schists in the Fork Mountain Formation (Virginia Division of
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Mineral Resources, 1993). This occurs in approximately a
three to six mile wide band running from Spring Mill in the
southwestern part of the study area to Toga in the northeast
part. About 25 percent is mapped as interlayered Felsic and
Mafic Metavolcanic and Sedimentary rocks, of which
approximately eight percent is felsic metatuff, mica schist,
and gneiss. This has small interlayering of greenstone,
metabasalt, and amphibole gneiss. The remaining 17 percent of
this unit contains greenstone or amphibole gneiss with minor
interlayers of dacitic metatuff, quartz-muscovite schist, and
biotite-muscovite gneiss (Virginia Division of Mineral
Resources, 1993). This unit occurs in the central to
northwestern part of the study area.

The largest unit within the Volcanic Plutonic belt is the
Interlayered Mafic and Felsic Metavolcanic rocks, of which
foliated felsite is the primary member. This member contains
muscovite-feldspar—quartz schist, gneiss, metatuff, ashflow
tuff, mafic gneiss, and felsic gneiss. There are common
granitic dikes and sills. Amphibolite, amphibole gneiss and
schist, and ferruginous quartzite are common. This occupies
the southeastern portion of the study area. Other members are:
Amphibolite, hornblende-biotite gneiss and schist, lineated

biotite granite gneiss, and plagiogranite. A small component
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of the Volcanic-Plutonic belt is the Arvonia Formation. Two
members of this component that occur in the northeast section
of the study area are slate and porphyroblastic schist and
porphyroblastic garnet-biotite schist (Virginia Division of

Mineral Resources, 1993).
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The Virginia Piedmont

The Appalachian Piedmont is an old erosional surface or
peneplain. It has a gentle rolling topography with
occasional occurrences of monadnocks, such as Piney Mountain
in Appomattox County or Willis Mountain in Buckingham County.
These are singular mountains underlain by very weathering-
resistant rock. They are often surrounded by an apron of
colluvial material that accumulated at the base of their
slopes. Fenneman (1938) proposed that the original peneplain
was near the top of these monadnocks.

In Virginia, the Piedmont Province occupies 16,734 square
miles (Brown, 1953). It is about 160 miles wide at the
southern state border and about thirty miles wide on the
northern border. This province is bordered on the east by the
Coastal Plain Physiographic Province and on the west by the
Blue Ridge Physiographic Province. Elevations range from

about 1,350 feet to 300 feet above sea level (Dietrich, 1990).
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Paleoenvironment

From late Cretaceous to early Miocene the climate of the
Virginia Piedmont was tropical (Cleaves, 1989). This
maintained an environment conducive to chemical weathering, as
well as erosional and depositional processes. Piedmont
landscapes had subdued relief. The fall zone was not present
at that time and the area was capped by sediments. Major
rivers were not deeply incised, but occupied courses similar
to the present. Easterly and southeasterly river flow have
remained relatively unaltered since the late Jurassic to early
Cretaceous. The climate changed in late Miocene to one that
was favorable for dominantly physical weathering. There have
been at least seven major glacial periods in the last 700,000
years. These contrasting climates have created the greatest
influence on the shaping of the landscape although the area
itself was not glaciated. Alternating freezing, thawing, and
snow melt would cause run-off and fluvial erosion. The
Pleistocene saw great fluviation and colluviation (Pavich,
1989). Terraces display the release of frost-bound debris
during climatic change, such as periglacial times when large
sediment loads were deposited (Clark and Ciolkosz, 1988).
Glacial advance promoted increased precipitation in the

Piedmont. Warmer and drier climates would prevail during

13



interglacial periods (Whitehead and Barghoorn, 1962).

Historic Geomorphology

The general interpretation of the Piedmont surface is
that of a peneplain or series of peneplains (Cleaves and
Costa, 1979) which are in "the terminal phase of landscape
evolution” (Wysocki, 1979). Daniels et al. (1978) describe
the landscape as being in a process of "mutual adjustment”
and that relict landforms probably do not exist. Another
concept proposes that there can be geomorphic landscape
stability under certain parameters (Daniels, et al.,1978). An
uneroded surface can remain unaltered for 1longer than ten
million years (Pavich, 1989). Cleaves and Costa (1979)
described the Piedmont of Maryland as being "a landscape in
dynamic equilibrium”. They reported that erosion had been
episodic on a surface developed by late Cretaceous and that
there were no deposits of marine origin on this surface.
According to them, fluvial erosion and recurring uplift were
accelerated in the Cretaceous and Miocene.

During late Cretaceous to late Miocene, the Piedmont
surface was near sea level with low relief (Cleaves and Costa,
1979). Wysocki (1979) describes this paleosurface as being

pre-Miocene to late Miocene in age, with possibly Oligocene
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age Coastal Plain sediments extending inland over much of it.
Saprolite weathered over crystalline rocks is likely to be
late Cretaceous to Tertiary in age (Overstreet, et al., 1968).
Plaster and Sherwood (1971) felt residual Piedmont soils were
Miocene age. Markewich et al. (1990) described the uplands of
the Georgia Piedmont as being a Pleistocene landscape with
Miocene-Pliocene regolith remnants; "soils and isotopic data
indicate resident times consistent with Pleistocene age for
most Piedmont soils."” They define upland divides as being
geographic models because they are the oldest geomorphic
landscapes. These divides control hydrology and sediment
supply. The oldest landscapes are covered by Miocene fluvial
gravel (Markewich et al.,19890).

Surficial material of different ages unconformably
overlies the Piedmont residual soils. Kerr (1881l) postulated
that some deposits were not of stream origin; he attributed
them to frost action during the Pleistocene (Overstreet et
al., 1968). King (1949) found "ancient gravels and sands"”
associated with Pleistocene deposits in the Shenandoah Valley
of Virginia. Based upon similar strata in Georgia and Alabama
found with plant remains, he dated these cappings to be from
Tertiary time. The deposits he described did not show signs

of mineralization or deep weathering, demonstrating 1little
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soil development in Pleistocene or earlier sediments. The
occurrence of upland gravels far removed from the Blue Ridge
inspired Bloomer and Werner (1955) to postulate a "peneplain-
like erosion surface” on which "a mantle of gravel might
spread some tens of miles from the source area”. Parizek and
Woodruff (1957) proposed that a "high percentage” of Piedmont
soils are colluvial rather than residual, as evidenced by
stone 1lines. They suggested many southeastern soils that
overlie these stone lines, and had been previously classified
as residual, are actually produced by the weathering of
colluvial material. Interstream divides in the Coastal Plain

are considered to be among the oldest landscapes in the United

States. Paleudults and plinthic Paleudults (Soil Survey
Staff, 1990)occur on some of these surfaces and are considered

to be the oldest soils there. They are derived from Miocene
and early Pliocene sediments (Daniels et al.,1978). Pavilides
(1980) describes Coastal Plain deposits west of the Fall Line
occurring on interfluves. Upland gravels on the Potomac
River, near Washington, D.C., are thought to be late Miocene
or Pliocene in age (approximately 5 million years) (Reed,
1981). McCracken et al. (1989) date the southern Piedmont's

erosional history to at least Cretaceous time. They justify
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this assumption upon the presence of thin Cretaceous sediments
along the Fall Line, as well as remnants of Coastal Plain
sediments west of the Fall Line and within the Piedmont.
Turbeville soils found on James River terraces near Richmond,
Virginia, are considered to be late Tertiary (Miocene) in age
(Howard et al., 1992). The James River or its predecessor has
been in existence since at least early Miocene. This 1is
demonstrated by gravel casts in Richmond that have a Blue
Ridge origin (Howard et al., 1992).

Divides within the Piedmont have scattered areas of
gravel. Some are considered to be as o0ld as Cretaceous and
Tertiary in the Georgia Piedmont. Periods of alternating
deposition and erosion left Cecil soils in Virginia covered
with sediment and gravel (Overstreet et al., 1968). Pavich
(1985) suggested that some of the outer Piedmont was covered
by nonmarine sediments of Cretaceous or younger age. He
described Paleocene fluvial material in Georgia and Miocene
material overlying the Piedmont near the Fall Line in
Virginia. He also proposed that the Piedmont of Maryland and
Virginia had sediment cover until late Cenozoic time. Remnant
geomorphic depositional surfaces west of the fall zone are
approximately 10.8 to 13.0 million years (Miocene) in age

(Howard et al.,1992). During the Paleocene, Baker Mountain in
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Prince Edward County, Virginia, which is part of the kyanite
belt, was exposed and washed down the pre-Appomattox River
into a Coastal Plain delta near Petersburg, Virginia. This is
evidenced by the presence of glauconite sands in this area.
Therefore, upland gravels being deposited in the study area
could be this age, Cretaceous, or older (personal
communication, Gene Rader, Geologist with the Virginia

Division of Mineral Resources, 1993).

Subsidence and Incision

Elevation has been

reduced by erosion and

incision at an average

rate of 27 meters per

million years (Pavich,
1985) . Pavich (1986)

also estimated surface

lowering at a rate of 20
meters per million years

based upon sediment

yields from forested

areas. He reported . L.
Figure 2. Subsequent incision

estimated lowering rates into a geomorphic
surface.
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of eight meters per million years as evidenced by the location
of Miocene fluvial gravel deposits. Markewich et al. (1990)
define surface lowering during the Cenozoic to be about ten
meters per million years. The area has also been uplifted at
approximately ten to 40 meters per million years since late
Cenozoic (Pavich, 1985). Neotectonic activity may have caused
the New River to incise more because of uplifting relative to
the river. Incision of the New River was estimated at a rate
of 40mm to 300mm per 1,000 years (Mills, 1986). Cleaves
(1989) describes uplifting of the Piedmont relative to the
Coastal Plain along the Fall Line from early Cretaceous to
Miocene and possibly as recently as Holocene. Pliocene to
Pleistocene regional uplift caused stream "entrenchment" into

the Miocene surface (Howard, 1978).

Soil Development and Age Estimation
Predictions about so0il weathering time are many.
Researchers have reported contrasting time frames for this
development. Pavich (1986) estimated 12 meters of saprolite
can form in three million years and that twelve meters of
saprolite can weather to form three meters of soil in about
the same period. Howard (1978) proposed that red soils were

older than non-red soils. He conjectured that was due to an
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increase of hematite (red) relative to goethite (red-orange)
over time. Mills (1977) postulated that yellowish red B
horizons take at least ten thousand years to develop. Red
soils with well developed Bt horizons high in clay are older
than these non-red soils. The color of soil is related to the
hydration state of iron oxides/hydroxides. Soils forming
during dry conditions produce the hydrated form of iron which
is hematite (red). Humid, temperate climatic conditions, like
those of the present, demonstrate themselves in the form of
goethite, which forms yellowish-orange soils. The climate
under which the soil was deposited can be inferred by these
properties (Velbel, 1987). Pavich (1986) reported that
reticulate mottling, often found at the discontinuity in
transported soils, not only reflects impeded drainage but also
degradation of the argillic horizon in old soils. The
argillic horizon thickness begins to decrease and B horizon
thickness increases in soils older than ten million years

(Howard et al., 1992).
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Soil Creep and Stone Lines

Formation of cappings has often been attributed to soil
creep, but Parizek and Woodruff (1956) found stone lines in
areas where there was no evidence of this process. They
submitted that soil creep was not necessarily the method by
which stone lines occur. However, a year later, Parizek and
Woodruff (1957) described carpets of stones or "carpedoliths"
below summits of interfluves. They ascribed sheet erosion and
colluviation (soil creep) as the likely methods to account for
the accumulation of overburden above these carpedoliths.
Mudflows were considered to be unlikely avenues of formation,
as evidenced by the lack of large boulders which can be moved
great distances by this process. Rhue (1958) suggested that
stone lines occur as a result of a creeping soil mass that
detaches the stones from dikes and carries them along at the
base of this mass. He also conjectured that these stones may
be surface deposits later covered. He described an African
scenario in which termites continually carry finer material to
the surface while leaving the coarser material below. Stone
lines in Georgia were found to slope less than the present
surface and were truncated downslope by the present surface.
This suggests a flatter geomorphology when they were deposited

(Rhue, 1958). Wilson et al. (1983) reported that researchers
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have speculated stones were initially concentrated by fines
being removed through wind, sheet erosion, and frost action.
Then during climatic changes, such as times of glacial
advances, erosional conditions occur which result in
deposition over the stone-covered surface. Stone lines may be
found in transported materials or the stones may be found
diffused throughout the profile (Wilson et al., 1983). Pavich
(1986) reported that soil creep has been estimated on slopes
greater than 15 percent, at a .5-6 centimeters depth, to be
approximately .5-1 meters per million years. Other research,
according to Pavich, indicates creep may occur forty-five
centimeters deep. He sites an example in which a rod driven
60 centimeters had moved during seven years. Pavich (1986)
concluded that soil creep is at least active to one meter on

slopes, but removes very little from uplands.

Colluvium

African "granite hills"” have colluvium at their base,
derived from loamy material upslope that has eroded and crept
downslope. A thick red soil forms in this material. At the
discontinuity, a "clinker-like horizon" composed of "granitic
grit in a black and rusty ferruginous cement” forms (Rhue,

1960). This same process is common in the Piedmont; waste
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cover or colluvium occurs at the base of inselbergs. This
cover can be quite deep, extending to deeper than 100 feet in
some places (Kesel, 1974). In areas of the western North
Carolina Piedmont, deeply weathered red colluvial soils are
considered to be the thickest and best-formed soils in the
inner Piedmont. These soils appear to be older than Wisconsin
age soils found with wood debris and "muck"” layers in the same
region.

Kessel (1974) suggested chemical weathering to be the
dominant force in the rounding of fragments in 1lieu of
transportation processes that would occur over relatively
short distances. Material 1is transported primarily by
freeze-thaw action, resulting in mass wasting. Surface wash,
tree throw, gullying, and to a small extent, creep, also
contribute to colluviation. High intensity, low frequency
events promote gullying (Kesel, 1974). The freeze-thaw
process implies Pleistocene climatic conditions. Pavich
(1986) considered surface wash to be a viable process on the
Piedmont as evidenced by surface gravel.

Colluvium can be difficult to distinguish from alluvium.
They are formed by similar events; water and gravity transport
both. Mills (1977) noted that the colluvium at the base of

a slope in South Carolina joined an alluvial area and that it
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was difficult to distinguish between them. He suggested that
gelifluction and frost creep during the Pleistocene may have
contributed to the depositional processes. Debris flows and
floods during rare catastrophic events were also considered
likely means of transport. He estimated an event such as this
would occur about once every 500 to 1,000 years. Yet, the
soils he observed were well developed and these kinds of
events appear to be too frequent to allow this degree of
development. The question evolves; is deposition spread out
through time or is it concentrated? Mills (1977) postulates

that past processes "now in-active” may account for these

events. The Piedmont is relatively '"insensitive to
catastrophic storms”. This is reflected in the great age of
the sediments (Jacobson et al., 1989). Landsliding is

uncommon in the Piedmont during storms because the Piedmont
saprolite allows infiltration of moisture, thus preventing
critical levels of moisture to build up (Jacobson et al.,

1989).

Landscape Inversion
"Gully planation” is the result of alternating erosion
and colluviation between gullies and nose slopes (Mills,

1981). Material washes into gullies, thus shielding them.
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They become more resistant to erosion than adjacent noses
resulting in their elevating relative to the now eroding nose
slopes. The original gully is now a nose slope and the cycle
begins again. This concept is the "close-up" view of
landscape inversion. Landscape inversion 1is a common
explanation for the formation of these transported soils.
Parizek and Woodruff (1957) suggest that these soils may have
developed as a result of ancient intermittent stream channels
and gullies active during periods of erosion. Howard (1978)
proposed that deposits of gravel on wide interstream divides
and interfluves were laid down in valleys by meandering or
braided streams, associated with alluvial fans. Topography
inversion then took place, leaving these deposits stranded on
the ridgetops. Whittecar (1985), while making a pipeline
transect in northern Virginia, discovered "stony deposits” on
interfluves filling in shallow narrow channels. He attributed
this to inverted landscapes caused by "armoring" from quart:z

pebbles and sand.

Marine Influence
Howard (1978) suggests that marine extension west of the
Fall Line is unlikely, due to restrictions imposed by an

uplifted Piedmont. The Piedmont's higher elevation provided
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source material for sediments at the Fall Zone. He proposed
that the upland gravels had their origins as colluvium in
coalescing alluvial fans. These fans were composed of coarser
and less well sorted local materials than river terraces. 1In
contrast, Pavich (1985) described Eocene limestone in Raleigh,
North Carolina, at 150 meter elevation, thus demonstrating
Tertiary sea level in that area (figure 3). William Henika,
geologist with the Virginia Division of Mineral Resources,
speculated that these upland non-red cappings may have been
deposited in an estuarine environment (personal communication,

1994).
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Past Soil Survey Interpretation

Colluvium and alluvium have been recognized in some form
throughout the history of Soil Survey activities. Many early
concepts were hypotheses rather than based upon data and their
validity may be in question. The 1911 Soil Survey Of Campbell
County, Virginia recognized a Water-worked phase of the Cecil
Soil Series. This soil was recognized by the presence of
water rounded cobbles and gravels in the vicinity of the
Staunton (Roanoke) River. By 1918, the Pittsylvania County,
Virginia Soil Survey was actively mapping stream terrace soils
such as the Wickham and Altavista Soil Series. But the upland
transported soils were not mapped. The report describes small
areas of surface material that is covered with rounded gravel
and stones and that this material is thought to have a "water-
laid origin”. This is qualified by describing the subsoil as
being Cecil matefial. The Altavista Soil Series is described
as being the terrace equivalent of the Durham Soil Series
(considered to be a residual soil derived from gneiss and
granite). Durham is described as having a yellow sandy clay
subsoil with red or gray mottles, depending on drainage. It
was said to occupy areas of subdued relief.

The Prince Edward County Virginia Soil Survey field work
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was completed in 1949 and the Nottoway County Virginia Soil
Survey was completed in 1954. These counties adjoin one
another and had some mappers in common. The Durham Soil
Series was described in these counties as being well to
moderately well drained with a surface layer thicker than any
upland soil in the county. It had a mottled, slightly compact
clayey layer beneath which silty textures begin. Today we
would describe this as a discontinuity. In the vicinity of
the Southern Piedmont Research Station at Blackstone, the map
units were predominantly Durham and some Appling. Recently,
VA Tech mappers have mapped Coastal Plain soils at this site
(personal communication William F. Kitchel who assisted with
this mapping). The Colfax Soil Series was also termed a
residual soil, yet it was mapped at the heads of intermittent
drainageways and on divides between major drains. It was
somewhat poorly drained and had a fragipan.
The Orange County Virginia Soil Survey was made between
1959 and 1964. No upland transported soils are recognized.
Nason and Tatum are mapped against Spotsylvania County's
(approved 1980) Brockroad and Catharpin Soil Series (upland
transported soils).
The earliest central Virginia piedmont county soil

surveys to recognize and map upland transported soils were
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Charlotte County (1963-1968) and Campbell County and City of
Lynchburg (1963-1971). The Charlotte County Soil Survey team
was resistant to map these soils, but were forced to join with
Campbell County (personal communication Jerry C. McDaniel,
former party member in Campbell County). The Masada Soil
Series was used in the final 1974 publication of the Charlotte
County Virginia Soil Survey. The Soil Survey described the
Masada soil as occurring in colluvial areas and on terraces
along major streams. It was only mapped near Red House
against the Campbell County line. The Campbell County and
City of Lynchburg, Virginia Soil Survey, published in 1977,
recognized the Masada soil series as the upland non-red
capping and the Turbeville Soil Series as the upland red
capping. Turbeville and Masada were described as being
derived from old alluvium that was "higher than, and some
distance from, present flood plains" (pg. 45 Campbell County
Soil Survey).

Mapping these cappings became more acceptable, although
many counties still did not map them consistently. The
Lunenburg County Virginia Soil Survey (1972-1977) recognized
the Caroline Soil Series as their upland transported soil.
This was the first inner piedmont county to describe these

types of soils as being fluviomarine in origin.
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Development of Mapping Concepts in the Study Area

The Soil Survey Of Appomattox County Virginia was begun
in 1982. These transported soils were identified early in the
survey. In 1984 a new solil series was set-up to describe the
soil associated with the red capping in Appomattox County.
The idea of using a river terrace for what appeared to be
colluvium was inappropriate. This soil was named Appomattox.
It is most often observed on colluvial landscapes or inner-
stream divides.

The series used to describe the non-red capping was
Mattaponi, which is a soil of fluviomarine origin. It is
observed primarily on inner-stream divides and interfluves.
During the early stages of the survey, the concept of a
Coastal Plain cap best described the genesis of this soil for
mapping purposes. The map unit seemed to be extremely
variable in its extent over short distances. As a result it

was mapped as a complex with a residual soil.
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Characteristics of the Appomattox Soil Series

The Appomattox series is classified as: clayey, mixed,
thermic Typic Hapludults (Soil Survey, 1988). The series was
established in Appomattox County Virginia. When the series
was established, ten samples were taken to determine the
mineralogy of these soils. Five were found to have oxidic
mineralogy, four were found to be kaolinitic and one was
mixed. Oxidic mineralogy had been expected due to the extreme
age and weathering of the soils. The series was classified as
mixed considering it to be an intergrade between kaolinitic
and oxidic (unpublished data, Appomattox County Soil Survey).

Appomattox soils are very deep, well drained, and
according to the official series description (Soil Survey,
1988) have moderately slow permeability. They are formed in
alluvium or colluvium from a mixture of crystalline rocks over
residuum. These soils occur on "summits, saddles, side
slopes, foot slopes, and colluvial fans of the southern
Piedmont uplands” (Soil Survey, 1988). They can be found on
slopes ranging from 0 to 45 percent but are most commonly
observed on 2 to 6 percent slopes.

The series has solum thicknesses ranging from 40 to 60
inches or more. Hard bedrock may be found at depths greater

than 72 inches. The thickness of the capping is variable, but
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ranges from about 3 feet to more than 12 feet. Rock fragments
range from 0 to 35 percent in the upper horizons and 0 to 60
percent in the lower part of the subsoil. The C horizon rock
fragment content is variable. These fragments normally
consist of gravel and cobblestones of igneous and metamorphic
rock. Plinthite and "reticulate/lithochromic features” are
found in the lower part of the subsoil in some pedons (Soil
Survey, 1988).

The Appomattox Soil Series has a red or dark red subsoil
with hues of 10R or 2.5YR . It characteristically has platy
structure in the lower subsoil and perched water tables often
extending well above iron and manganese depletions and
accumulations (low-chroma mottles) (unpublished data,
Appomattox County Soil Survey). This platy structure occurs
near and above the discontinuity between the residuum and the
overlying transported material. The perched water table is
defined as greater than 4 feet from the surface in the
official series description.

Soil series that have similar classifications or occur on
associated landscapes are many. The following list of soils
have similar characteristics to Appomattox, with regard to
their genesis: Brockroad, Catharpin, Masada, Mattaponi,

Turbeville, and Braddock soils. Brockroad and Catharpin soils
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series criteria require the discontinuity between the residuum
and the capping to occur between 24 inches and 50 inches of
the surface. Masada soils have non-red subsoils and occur on
alluvial terraces. Mattaponi soils have non-red subsoils.
Turbeville soils have palic clay distributions, and occur on
alluvial terraces. Braddock soils are defined as mountain
colluvium occurring in areas of mesic temperatures (Soil

Survey, 1988).
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Characteristics of the Mattaponi Soil Series

The Mattaponi Soil Series 1is classified as: clayey,
mixed, thermic Typic Hapludults (Soil Survey, 1991). No
mineralogical data exists in the survey area but data from
other areas indicates some pedons are kaolinitic (one pedon in
each Bedford and Pittsylvania Counties) and some are mixed
(one pedon in Greensville County and one pedon in Lunenburg
County). The series was established in Spotsylvania County
Virginia. These soils are very deep and moderately well
drained. They have moderately slow permeability. Mattaponi
soils are weathered from Coastal Plain sediments and cappings
in the Piedmont. They occur on "convex upland divides" (Soil
Survey, 1991). The range of slope for the series is 0 to 25
percent, with the majority of the units on 2 to 6 percent
slopes.

The series has solum thicknesses ranging from 30 to more
than 60 inches. There is less than 30 percent silt in the
particle size control section. Hard bedrock may be found at
depths greater than 60 inches. The thickness of the capping
is not defined. Rock fragments consisting of rounded quart
gravel range from 0 to 50 percent in the surface horizons, O
to 35 percent in the subsoil and 0 to 50 percent in the C

horizon (Soil Survey, 1991).
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The Mattaponi soil series is characterized as having a
non-red subsoil dominated by differing shades of brown (hues
of 7.5YR through 2.5Y). It has chroma 3 mottles in the upper
subsoil with high and low chroma mottles in the lower subsoil
(Soil Survey, 1981). Perched water tables occur above the
level at which iron and manganese depletions and
concentrations are visible (personal observations and
unpublished data, Appomattox County Soil Survey). The perched
water table is defined to be within 3 feet to 6 feet from the
surface(Soil Survey, 1991.

Soil series that have similar classifications or occur on
associated landscapes are: Appomattox, Brockroad, Caroline,
Catharpin, Emporia, Masada, and Turbeville soils. Appomattox
soils have red subsoils. Brockroad and Catharpin soils
require the discontinuity between the residuum and the capping
to occur between 24 inches and 50 inches of the surface.
Masada soils occur on alluvial terraces. Turbeville soils
have palic clay distributions, red subsoils, and occur on
alluvial terraces. Caroline soils have palic distributions
and are well drained. Emporia soils have fine-loamy textural

control sections (Soil Survey, 1988 and 1991).
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Figure 6.

Profile of a pedon representative of the non-red mapping
unit. Note reticulate mottling in the lower part of the
profile. This is the Mattaponi Series.
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Trend Surface

Trend Surface analysis is a method of evaluating change
over geographic area. This method can be used to "support
inferences about the nature of physical processes” (Slaymaker
and Church, 1971). Trend Surface analysis was developed
before computers emerged in the 1late fifties and early
sixties. It was primarily used for geologic studies. Since
then, it has been used to study subjects such as soil pH,
extent of glacial effects on landscapes or parent material,
census and population data, rainfall, and other climatic
information (Unwin, 1975). This method is useful for the
study of regional rather than local trends (Robinson, 1982).
Regional versus local are relative terms based upon a point of
reference. The entire study area may be a ten-acre field, a
county or state. The study area is some defined geographic
area rather than a given point.

Trend surface analysis evaluates spatially distributed
variables as two components, a component associated with
regional trends, and one associated with local effects (Unwin,
1975, Davis, 1986). Regression techniques are used to produce

a best-fit surface. The Trend Surface predicted values are
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for estimating the regional influence. The local influences
that are different from the calculated values are referred to
as residuals. They are the difference between the observed

and predicted values. Mathematically,

observed value of surface = trend component at that point + residual at that point

(Unwin, 1975). The trend component is the predictable element
and the residuals are the unpredictable elements that occur
randomly over the study area.

To use this method of analysis three values are needed:
spatial coordinates (X,Y) of each point and the coordinate of
the Z value. The Z value is the variable being studied over
a geographic area. Maps are created by plotting contour lines
along the coordinates of equal value. There are different
rationales for mapping this data, including making predictions
of Z values at a given point over the geographic area, or
using the map as a model for testing a hypothesis concerning
the spatial relationships of the data (Unwin, 1975). This
second concept applies in this study, which is the use of
Trend Surface analysis to detect potential regional trends in
the genesis of these transported soils.

By the method of least squares, an estimate of the
population regression parameters (b's) can be made. 1In the

bo +

case of a first order trend surface, the equation (V¥i

41



blX1l + b2X2) is used to define an estimated (i) dependent

variable, where (X1) and (X2) are the independent variables.
A method is needed to minimize the sum of deviations between
(0i) and (Yi) (the actual wvalue). Using regression, a
straight line can be fitted to the data, minimizing the
deviations. The goodness-of-fit is the ratio of the predicted
standard deviation to the actual standard deviation. When
there is an accurate representation of the data, this figure
will be near 1.00. A surface that passes through every data
point would have a goodness-of-fit of 1.00. The square root
of the goodness-of-fit is the multiple correlation coefficient

(R) .

Table 1. Terms to estimate the strength of a trend based upon
the goodness-of-fit (redrawn from Unwin, 1975).

e

< .04 < 0.2 slight; almost negligible
04 - .16 0.2 - 0.4 low; definite but small trend
16 - .49 0.4 - 0.7 moderate - substantial trend
50 - .80 0.7 - 0.9 high; marked trend

.81 - 1.00 0.9 - 1.0 very marked trend

An ANOVA will give an estimate of the variance in a
correct model and will estimate the variance plus the amount
of bias if the model is incorrect. Using the regression sum
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of squares, the ANOVA can determine if the observations are
too variable or if the model is incorrect. When using higher
order trend surfaces, it 1is necessary to use curvilinear
regression. This allows the trend lines to be curved. A
polynomial expansion equation is used to determine the shape
of the curve. This equation (Y¥i = bo + blXi + b2Xi? + b3Xxi?
+...), is the summation of integer powers of the independent
variable. Adding successive powers allows the original
straight line in the first order trend surface to bend. These
powers provide the flexibility for the line to more closely
represent the data. Should the powers reach (n-1), the line
would follow through every data point. The highest power in
the equation defines the degree of the equation (i.e., a power
of three would be a third degree polynomial). Residuals are
the difference between the observed and predicted variables.

The residuals should form a uniform band around the
regression line without clumping (autocorrelation), indicating
a constant variance (homoscedasticity).

A first order surface or first degree polynomial is
linear or a straight line. A second order or second degree
polynomial is quadratic or a parabola. A third degree
polynomial will form a third order surface and is a cubic

polynomial. Low order polynomials are usually smooth and
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follow a median direction with data points falling on either
side of the projected surface. The goodness-of-fit usually
improves slightly with increasingly higher order surfaces

(Robinson, 1982).

C D

A is the original line function. B is a first-order trend
line fitted to the function. C is the second-order trend
line, and D is the fourth-order trend line. Residuals are the
difference between the original curve and the computed trend
lines. Positive residuals are where the original 1line is
above the computed trend (re-drawn from Robinson, 1982).

Figure 7. Polynomial trend lines fitted to
data.
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Natural trends are not well represented by first order
surfaces due to over simplification by the surface. Higher
order surfaces are too influenced by local elements, therefore
obscuring the regional trend (Wermund and Jenkins, 1970).
Trend Surface analysis is useful for isolating the residual
variance from the regional component for further investigation
(Slaymaker and Church, 1971).

Three assumptions need to be followed in the distribution
of data points when using Trend Surface analysis:

(1) there should be a reasonable number of points

(2) there should be an even distribution of points and

(3) there should be a map strip which is not greatly longer
than it is wide (Doveton and Parsley, 1970).

Elongated study areas will result in trend surfaces that
may be parallel to this elongation regardless of randomness of
the data points (Doveton and Parsley, 1970). The original
study area was to be an elongated region extending from
Bedford to Pamplin. This area, because of its elongation, was
deemed unsuitable and the final boxed-shaped study area was
chosen.

This means of analysis can only be used to approximate
nature. To assume that natural forces follow patterns that

are linear or bounded by polynomials would be an extreme
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conceptual error. These methods can only hope to approximate

the forces of nature, and possibly, our understanding of them.

Significance Testing of the Surface

Although the goodness-of-fit may be close to 1.00, is the
significance of the trend surface different from zero? An F-
test can answer this question. If the calculated F from an
F-test is higher than the F derived from an F table, the H, is
rejected. If it is lower, H, is accepted. H, or the null
hypothesis states that the variance between the two
populations is the same and that the trend does not account
for variation in the data. The alternate hypothesis, H,
states that their variances are not the same and that the
trend accounts for the variation in the data (Unwin, 1975,
Davis, 1986). The percentage reduction in sum of squares
achieved or $%RSS is needed to calculate the F-value. It is
derived by multiplying the goodness-of-fit by 100(%) (Unwin,

1975).
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% RSS/ df,
(100 - % RSS )/ df,

df, = Surface degrees of freedom, are equal to the number of constants (Orders = Constants: 1=3, 2=6, 3=10, 4=15)
in the trend equation less one.

df, = Residual degrees of freedom, are equal to total (N-I) degrees of freedom in the data, less df;.

d,=N-1- df,

N = Sample size

(Unwin, 1975).

Using the calculated F-value in comparison with the F-
value in an F-table at different significance levels will
determine whether the trend is statistically significant
(Unwin, 1975). If the calculated (observed) value of F is
higher than the tabulated F-value, the trend can be considered

to be significant.
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Testing the significance of increasing the order of a
surface can be achieved by dividing the mean squares due to
increasing the surface order by the mean squares due to
deviation for the higher order surface. The mean squares due
to increasing the surface order is derived by dividing the
positive difference between the sum of squares due to
regression of the two surfaces by the difference in regression

degrees of freedom (Edmonds and Campbell, 1984).

9% RSthgherordersup‘m - % RSSIomrmlerswfm

‘!fl higher order surface ~ d,f} lower order surface
[(100 - % RSS) | af; Jisgher orier sfue
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Chapter 3
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Materials and Methods

Pedon Study

In November 1986, twenty-four pedons of upland transported
soils were sampled in Appomattox County. Twelve sites in the non-
red mapping units were sampled at random and twelve sites were
selected at random within the red mapping units. A United States
Department of Agriculture Soil Conservation Service Soil Survey
probe truck was used to provide the cores for sampling and
morphologic descriptions. Samples were taken for chemical and
physical characterization. These sites were located based upon
unpublished soil survey maps of the area. When residual soils were
encountered, an alternate site was chosen. The cappings are
separated from residuum in the field by their sticky consistence
and the occurrence of stone lines in some pedons. Indications of
permeability impairment such as low chroma mottles and platy
structure are also used to identify transported soils. The intent

was to characterize the transported material, not residuum.
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Laboratory Methods

Particle size distribution of the samples was determined
by pipette (Gee and Bauder, 1986). Soil pH was determined
using a 1:1 soil:water suspension. Extractable acidity, H*,
was determined using the modified BaCl,-triethanolamine method
(Peech, 1965). Exchangeable Al was determined by N KCL
extraction and titration to pH 7 with O0.1N NaOH (Thomas,
1982). Exchangeable bases (Ca?, Mg?*, K+) were extracted with
1M NH,OAc, pH 7.0 and measured by atomic absorption
spectrophometry. Cation exchange capacity (Effective CEC) is
calculated by the summation of exchangeable bases and
exchangeable Al. Using Al (which is normally measured at pH
= 7) will better estimate the CEC or Effective CEC. For the
purposes of this study, Effective CEC will be discussed.
Percent base saturation is calculated by the sum of basic

cations divided by CEC or Effective CEC.
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Trend-Surface Analysis

Soil map units of transported soils were examined in
Appomattox and Buckingham Counties. Data was collected from
unpublished mapping for the Soil Surveys of these two
counties. Buckingham County is presently being mapped at a
scale of 1:24,000; Appomattox was mapped at a scale of
1:15,840. Both survey areas have the same soil series and
similar map units. They were mapped by William F. Kitchel and
the author. Four percent of the study area extended into
Prince Edward County, but these soils were not recognized in
that county when it was mapped, therefore, no data exists for
this small portion of the region. Buckingham County
encompasses eleven percent and Appomattox County eighty-five
percent. There are 238 square miles in the study area.

Mapping units comprising the Appomattox Soil Series and
the Mattaponi Soil Series were identified and delineated on
1:24,000 USGS 7.5 minute topographic quadrangles. Four
quadrangles were used: Appomattox, Holiday Lake, Pamplin, and
Vera. Elevations were taken from each unit to represent the
generally highest point within that unit. Promontories or
unusual lone high or low areas were not used as representative
elevations. Each map unit was classified based upon the

general color of the Bt horizon (red versus non-red) and its
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landscape position (colluvial versus interfluve). Map units
in which the landscape position was unclear were classified
both ways.

Trend-surface analysis was used to predict surfaces for
each of these four categories as well as all the units
combined. First-degree through fourth-degree surfaces were
generated for each of the five groups. The study area was
digitized with points taken at least at one inch intervals
square. The same trend-surfaces were calculated for this

actual surface for comparison.
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Figure 10. Distribution of data points in the study area.
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Results and Discussion

Pedon Study

Statistical summaries of the percent sand, percent
silt, and percent clay in the Ap, upper Bt, and lower Bt
horizons are given in table three for the non-red mapping
units and table four for the red mapping units. Statistical
summaries of chemical properties of the non-red mapping unit
are given in table five and chemical property summaries for
the red mapping unit are given in table six. Statistical
summaries of capping thickness are given in the following

table:

Table 2. Statistical summary of capping
thickness.

Mean | Max | Min s
Non-Red Mapping Units 56.3 73 44 10.1
Red Mapping Units 48.4 90 30 16.5

These tables include the mean, maximum, minimum, and

standard deviation of the data. Chemical and physical data
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for each pedon are in individual tables in Appendix A. Full
pedon descriptions are also located in Appendix A. Summaries
for pedon classifications are listed in tables seven and
eight. These classifications are done without consideration
for the kandic versus haplic issue. Virginia is thought to be
on the border between these two classifications. Samples may
fit either, depending upon laboratory techniques. As a
result, the Cooperative Soil Survey in Virginia 1is not
currently recognizing Kandic soils. For the purpose of making
comparisons, this paper will follow this trend as well.

Four of the twelve sites selected in the areas of non-red
soils were red. Therefore, the descriptions and data for
these four sites are included with the red mapping units. All
pedons classified as clayey udults. Mixed mineralogy and
thermic temperature regime are assumed for comparison
purposes.

The red soils separated into two <classifications,
Paleudults (9) versus Hapludults (7). The Turbeville Soil
Series has a palic clay distribution and does not allow a
discontinuity above residuum. Catharpin and Appomattox soils
are Typic Hapludults. Catharpin soils require the
discontinuity between the capping and the residuum to be

between 24 and 50 inches. Appomattox soils call for the
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discontinuity to be greater than three feet. Appomattox soils
do not allow residual horizons unless they are C horizons,
whereas, Catharpin soils allow both 2C and 2Bt horizons. The
mapping unit was ultimately named Appomattox because it
spanned these three concepts with regard to capping thickness.
The non-red mapping units are more complex. They are
comprised of Paleudults (3) versus Hapludults (5), as well as
the aquic subgroup (3) versus the typic subgroup (5). The
unit was ultimately named Mattaponi. Mattaponi encompasses
some parts of each the aquic and typic classifications. The
palic clay distributions found in three of the pedons is not
addressed by this soil series. For most use and management
practices, water tables are the limiting wvariables.
Thickness of the capping is similar between the red and
non-red units. Percent base saturation is also similar
between the units. Utilizing a t-test comparing two
independent sample means from different populations, there is
95 percent confidence that statistically the sand and clay
content of the Ap horizons are different between the two
mapping units. This implies that there may be more sand in
the Ap of the non-red units and more clay in the red units.
The greater clay content in the red mapping unit's Ap horizon

suggests greater age due to intense weathering of sand to
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clay. There was no significant difference between any other

chemical or physical data in the following summary tables.
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Trend-Surface Analysis

There were 193 mapping units delineated. Within these
193 units, 42 were classified as occurring on interfluves (and
divides), 165 on colluvial landscapes, 85 were non-red, and
108 were red. There are 11.9 square miles (5 percent) of
transported soils delineated in this area. The average
mapping unit is 40 acres with a minimum of 2.6 acres and a
maximum of 1,200 acres. The average elevation is 737 feet
with a minimum of 570 feet and a maximum of 980 feet.

Trend-surface analysis was used to study the origin of
these soils. Table B.2 1is a summary of the F-test
calculations for each surface found to be significant (H,
rejected). The trend-surfaces might be viewed as
representative of a paleolandscape that existed during the
depositional period that provided the parent material for the
formation of these soils. Increasingly higher order surfaces
may represent increasing direction toward a landscape similar
to the present. All the significant surfaces (F-test) are
discussed in the following section whether or not increasing
the surface order showed a significant increase in regression
over the previous surface (table 9). It is the conjecture of

this thesis that these trend-surfaces may reflect a geomorphic
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model in which the lower order surfaces represent an older
peneplain that evolves forward in time with increasing surface
order. This concept suggests greater dissection of this plain
with increasingly higher order surfaces. A close study of the
residuals and the trend-surfaces reveals a possible landscape
genesis at specific locations within the study region.

The second-degree trend-surface seems to be the best fit
for the observed values for all data points, suggesting
overall regional influences on the development of these soils.
This second-degree surface seems to be best suited for the
colluvial landscapes as well. The interfluve landscapes are
best represented Dby the fourth-degree trend-surface,
suggesting local influences as the controlling factor on the
evolution of these terrains. The fourth-degree trend surface
is the best fit for the non-red mapping units reflecting local
effects as the dominant influence. The red mapping units are
best represented by a third-degree trend-surface. The R? is
low and the deviations do not seem to reflect local effects.

The following discussion is subdivided by surface order
and suggests observations that may reveal the evolution of
these landscapes. This interpretation of these surfaces is

different from that which is normally recorded in the
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literature, but may provide another method of landscape

analysis.

Table 9. F value and significance for increasing

the degree of the polynomial trend-

surface equation.

|| Data Increase F value x(F)
!All Data Points 1 to 2 25.55 <0.001
All Data Points 2 to 3 1.33 >0.01
Colluvium 1 to 2 24.08 <0.001
Colluvium 2 to 3 0.586 >0.01
Interfluves 2 to 3 10.62 <0.001 ”
Interfluves 3 to 4 26.54 <0.001
Non-Red 1l to 2 16.15 <0.001
Non-Red 2 to 3 7.66 <0.001
Non-Red 3 to 4 31.69 <0.001
Red 2 to 3 2.39 <0.05 “
|
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First-Degree Surfaces

First-degree trend-surfaces of the interfluve and non-red
mapping units were not significant at a 90 percent confidence
level. The other surfaces (all units combined, colluvial, and
non-red) trended in the same general direction as the actual
surface, northwest to southeast. The predicted surfaces of
the transported soils are 40 to 70 feet higher than the
predicted actual surface. This demonstrates the regional
lowering of the surface since deposition.

The Kyles and Gunner Mountain areas are predicted lower
than they actually occur. The resistant schists that form
these mountains have kept them and their surrounding apron of
transported material elevated relative to the subsiding nearby
landscape. The residual maps indicate the capping in this
area to be approximately 80 feet above the peneplain type
surface that is predicted most accurately (zero residual
values). This corroborates the subsidence estimate (40 to 70
feet) previously discussed.

Areas surrounding present day Bent and David Creeks are
predicted higher (low residual values) than they presently
occur. An explanation might hypothesize that these areas have
been lowered by continued incision by the creeks and their

drainage and that the deposition of the transported material
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pre-dates these drainages. This trend also occurs in the area
of the town of Appomattox. A similar explanation would
ascribe down-cutting by the Appomattox and Falling Rivers as
well as the Cub Creek watershed. Deposition of the
transported material might also pre-date these drainage
systems.
Second-Degree Surfaces

All the second-degree trend surfaces show a major ridge
running north to south. This is consistent with the predicted
actual surface. The predicted elevations of the transported
soils relative to the predicted actual surface ranges from 20
feet higher (colluvium) at Pamplin to 150 feet higher
(interfluves) at Vera. The interfluve landscape has been
lowered the greatest amount relative to the predicted actual
surface and the colluvial landscape the least. The greater
subsidence has occurred near Vera. The smaller surface
lowering has occurred near the Pamplin area. The difference
between the predicted actual surface and the predicted capping
surface for any given classification varies dramatically
across the study area, indicating different degrees of

lowering for different landscapes at any given location.

71



72

‘adeospueT aANTIIS@JUT 3Y3 Jo sjoTd Tenprsadx JO uorssezboagd ‘I @anbtg

2a1bep-ylanog 991bap-paTylL 99a1bap-puooag
SCYCZC0L62L29Z422212618LO1PICLIL0IR 9 G C 2 SCYCZEOC62L2929222126IBLOIPICLII0IR 9 6 € 2 SCYC2COC6TLT9Z¥2ZZITELRIGIPLELLIOIB 96 € 2
. . y FTTITTRITTEG

_ T
e Q!




Continued incision by drainage systems is demonstrated by
low residuals in these areas. High residual values (low
predicted surface) seem to occur not only in the area of
resistant ridges but also on toe positions; this may indicate
depositional processes taking place on these landscapes. The
surface in these areas is predicted lower than it actually
occurs. There is not a resistant ridge or small mountain
present, therefore, the position may have been filled and
elevated. Colluvial and interfluve landscapes, as well as
non-red, soils show these high residual areas near Chap and
Pamplin. This also agrees with the smaller amount of lowering
relative to the predicted actual surface mentioned earlier in
this section. The residual map (figure 11) shows a ridge that
may have colluviated onto a surface in the Pamplin area for
all predicted (capping) surfaces. The red soil residuals are
low 1in these areas, demonstrating a possible genetic
difference.

There is clear influence by the Appomattox River on this
surface. The colluvial surface is less affected by the river
than the interfluve landscape. Interfluves are likely more
affected by regional influences, whereas colluvium may be

locally derived.
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Third-Degree Surfaces

The same north-south running ridge is evident on these
surfaces. The capping trend-surfaces range from 20 feet lower
(colluvium) at Pamplin to 180 feet higher (non-red soils) at
Chap than the predicted actual surface. The interfluves have
a predicted surface that is about the same as the predicted
actual surface at Chap, 80 feet higher at Vera, and 40 feet
higher at Pamplin. This may indicate relative age of these
units. The higher the capping's predicted surface relative to
the predicted actual surface, the older the landscape.
A graphical representation (figure 12) of this concept where
zero is the elevation of the actual predicted surface, shows
the third-degree trend surface of non-red soils in the Vera
area to be on the oldest landform. In the vicinity of Chap
the non-red units are again on the oldest landscapes. The
colluvial landscapes in Pamplin are actually predicted as
lower than the predicted actual surface. This implies that
colluvium in that area is younger than the present landform
and that it is derived from recent localized material.

The residuals for the non-red soils indicate the erosion

of a high ridge in an area primarily between Appomattox and
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Vera that colluviated into a fan in the Chap area. The
vicinity near Chap likely took the most material, filling in

a drainage system as indicated by the high residual values.
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This fan shielded the landscape while surrounding areas
eroded and subsided (or inverted), leaving the capping on a
higher landscape than previously existed.

The interfluve residual map (figure 11) shows
stabilization of the plain around Pamplin that had been
colluviated upon in the second-degree surface. These maps may
represent a surface that progresses forward in time with
increasing surface order, resulting in a time elapse scenario
thatn can be visualized. Ridges recede and diminish as low
areas fill and remain mostly unchanged relative to the
lowering ridges. The residual map of colluvium shows this
area still actively receiving material as demonstrated by high
residuals from Pamplin eastward and low residuals from
Pamplin northwestward. This is corroborated by the relative

ages of the landscapes.
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Fourth-Degree Surfaces
The 1linear north-south trending ridge visible on the

lower order surfaces has degraded to a series of individual
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Figure 13. Relative Predicted Elevations.

ridges and promontories on the fourth-degree surface. Figure
11 demonstrates the recession of this ridge using residual
maps. Red soils and colluvium occupy the predicted highest

and, therefore, potentially oldest landforms in the Appomattox
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area (figure 13). The interfluve position and non-red soils
are predicted to be upon a lower landscape, suggesting
different periods of deposition. In this area of the county,
interfluve landforms tend to be dominated by non-red soils and
the colluvial landforms are usually capped by red soils. This
same relative positioning occurs in a region between Sliders
and Kyles/Gunner mountain.

The difference between the capping surfaces and the
actual surface is less in this area than around Appomattox,
suggesting less subsidence. The greater lowering near
Appomattox may be explained by the continued incision by the
Appomattox River, Big Cub Creek, and Falling River drainage
systems. The geology of this area is less resistant to
weathering due to the occurrence of interlayered Felsic and
Mafic Metavolcanic and Sedimentary rocks surrounding a
resistant ridge of Fork Mountain Formation schists (Virginia
Division of Mineral Resources, 1993). These watersheds
encroach toward the divide that occurs on this formation at
Appomattox. The unyielding of the Kyle's Mountain area to
subsidence is likley due to the resistant quartz-rich schists
(resembling Fork Mountain Formation type rocks) that dominate

the entire area (Virginia Division of Mineral Resources,
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1993). The red units may dominate these areas due to the age
of the subsidence-resistant landscapes. The red map units may
occur as a result of longer weathering times on these old and
stable surfaces.

In the vicinity of Big Cub Creek, colluvium and
interfluves are the predicted highest landforms, followed by
red soils and finally non-red soils. The greatest predicted
subsidence has occurred here with a range of 100 to 160 feet.
The predicted high surface in this area is located in the

present drainage system of Big Cub Creek. The incision into
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the present-day surface by the creek would have drastically
lowered it relative to the surrounding landscape. In the
Pamplin proximity, the interfluve position and red soils
occupy the highest landscape and potentially the oldest
landform (figure 14). As in the third-degree surface, the
predicted trend of the colluvial and non-red soils occupies
the lowest relative position. This indicates younger soils on
these landscapes. The interfluves may have formed from large
colluvial fan deposits originating from the west (mentioned in
the second-degree discussion). These deposits have since
(higher order surfaces) begun to colluviate themselves onto
localized terrains. The third-degree surface showed the
colluvium and non-red soils to be at or lower than the
predicted actual surface, whereas the fourth-degree surface
displays them relatively higher. Conclusions may be drawn
that the colluviating of the third-degree interfluve surface
lowered itself and, in effect, raised the non-red colluvium

relative to it. This is indicated on the fourth-degree trend.
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Chapter 5
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Summary, Conclusions and

Recommendations

Pedon Study

Classification Recommendations

Defining the non-red mapping units in terms of Soil
Taxonomy, implies a continuity to the units that is
unrealistic in the study area. There are too many taxonomic
classifications upon the same landscape, i.e., Typic/Aquic
Paleudults/Hapludults. Not only are these classification
parameters in question with regard to the cappings, but the
soils also occur intermingled with residual soils. In order
to define a landscape draped with these soils, a soil complex
recognizing a residual soil and a transported soil will likely
serve the task best. The transported soil series selected to
represent as many of these recognized properties as possible
is the Mattaponi Soil Series. It encompasses the potential
wetness as well as an allowed, but not required,
discontinuity. The palic clay curve has less impact upon the

management of surface operations than the wetness.
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The red soils encompass two major classification
parameters, those being Hapludults/Paleudults. Other concerns
are wetness due to reduced permeability, which usually occurs
at the discontinuity of the capping and residual underlying
material. The Appomattox Soil Series, as defined, takes into
account the permeablity variable. It also allows, but does
not require, a discontinuity within the profile. Again, like
the non-red soils, these soils are intimately associated and
intermingled with residual soils, thus demonstrating a need
for a soil complex to define the map unit. The redder colors

relative to the non-red soils also suggest greater age.

Trend-Surface Analysis

Some of the low-ordered trends are slightly significant
because they follow the overall regional trend of this area of
the Piedmont. This may be the nearest representation to an
old erosional surface or peneplain that can be postulated.

The two landscape positions, interfluve/colluvial, seem
to have similar properties with respect to elevation relative
to the actual surface. Quantitative values vary at given
points on given degrees of trend, but overall the predicted
elevations are similar. This study implies that all sites are

colluvial and, therfore, these two landforms should have
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similar predicted elevations. The primary difference between
them seems to be contingent upon when the material was
deposited. Recent colluvium on small localized terrain trends
differently than old, larger (regional?) deposits. Local
influences due to climate, geology and vegetation may have a
greater impact on an 1individual map unit than regional
influence. The Pamplin area consistently displays trends that
imply recent colluviation relative to older interfluves.
There seem to be localized forces promoting these recent
colluvial episodes.

Residual plots of second-degree and fourth-degree
surfaces show more area of predicted high terrains for red
soils relative to non-red soils than the reverse. The red
soils dominantly trend at higher elevations than the non-red
soils relative to the actual surface. These elements suggest
a generally greater age for the red soils.

The study area was gridded and elevations were recorded
at least at one inch intervals from the four USGS 7.5 minute
topographic quadrangles. First through fourth-degree trend
surfaces were generated for this actual surface. The
difference in elevation between the actual trend-surface and
the capping trend-surface was derived at localities in the

study area. Age estimates were calculated using these
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differences and estimated surface reduction rates recorded in
the literature. The following surface reduction rates have
been hypothesized: 27 meters per million years (Pavich, 1985),
20 meters per million years (Pavich, 1986), 10 meters per
million years (Markewich et al., 1990), and 8 meters per
million years (Pavich, 1986). Using all data points on a
first-degree trend surface, there has been an overall surface
reduction of approximately 22 meters. Hypothetically, the age
of the capping surfaces can be estimated based upon these
surface reduction rates to be approximately 0.8 million years
to 2.75 million years in age, depending on the surface
reduction factor used. Using a fourth-degree surface of
interfluves in the vicinity of Big Cub Creek, an age
estimation of 1.85 million years (Pleistocene) to 6.25
million years (Pliocene-Miocene) B.P. can be estimated. The
lower-ordered surfaces tend to average the entire region,
leaving out high (o0ld) and low (young) points. The oldest

remnants should be more definable on higher-ordered surfaces.

Summary
In the Appomattox and Buckingham County Soil Surveys,
these map units have a whole range of properties that are

grouped under the Appomattox and Mattaponi Soil Series.
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Within these map units are found many different soils. There
is little difference between the average characteristics of
these two mapping units based upon 1laboratory data from
twenty-four pedons. Yet, they appear very different in the
field due to their color. Mills (1977) and Howard et al.
(1993) suggest a greater age for red soils relative to non-
red. Velbel (1987) proposed that color may also indicate the
climatic conditions under which the soil parent material was
deposited. Red soil parent material would have been deposited
during warm dry climates. Yellow-orange soil parent material
would have been deposited in humid temperate climates. These
color differentiations are due to the hydration state of iron
oxide/oxyhydroxides in the soil. The relative age estimation
is corroborated by many of the trend-surface studies in which
the red soils seem to occupy the oldest landscape positions.
Utilizing a fourth-degree trend-surface, the red soils can be
estimated at 1.4 million years to 4.6 million years B.P. at
specific sites within the study area. The non-red soils can
be estimated at 0.8 million years to 2.75 million years
B.P. A selection of sites on the fourth order surface
demonstrates the red soils are older than the non-red. This
is derived from an average surface lowering of four sites to

be approximately 120 feet for the red mapping units and 70
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feet for the non-red units. An age estimate using the
Markewich et al. (1990) surface reduction rate would be 2.15
million years for the non-red mapping units and 3.7 million
years for the red units.

Based upon the literature, I feel these age estimates are
low. These soils certainly demonstrate development to suggest
ages greater than Holocene and Pleistocene. The oldest
estimate (6.25 million years), which would be Pliocene-
Miocene, seems to be at least half the age I would expect.
Howard et al. (1993) estimated soils with about 60 percent
clay to be up to 13 million years in age. The soils from some
pedons in this thesis have clay contents greater than 70
percent in the Bt horizon, demonstrating potential ages
consistant with Howard's oldest units. This method provides
age estimates similar to many reported in the literature. The
technique appears to provide viable age estimates of one
geomorphic surface relative to another in a study area. The
surface reduction rates have the greatest affect upon the
absolute age estimate. These rates may be in serious
question. Based upon Howard's (et al., 1993) age estimates,
a surface reduction rate of approximately 5 meters or less per

million years can be hypothesized.
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This study, sadly, does not support an exciting dynamic
genesis for these soils, such as marine or river terrace. A
scenario unfolds in which a north-south trending ridge lowers
and retreats, leaving colluvium in its wake. The colluvium
shields the lower landscapes while the higher unprotected
areas subside (inversion), leaving the colluvium on the higher
landscapes. This occurs continually, with alternating
incision and subsidence, erosion and deposition.

These soils are difficult to identify and map. I
continue to find traces of transported material in areas
previously mapped as residuum (often in areas I have mapped).
The influence of these soils upon use and management will
appear to increase in the future as we become more proficient

at identifying them.
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Table Al. Physical properties of pedon 089.

=
Sand* "
Horizon | Depth Ve Cc M F VF Total Silt** | Clay** |Textural
{in.) Class
Ap 0-9 2.5 5 9.4 23.2 21 61.1 31 7.9 sl {
Btl 9-32 2.1 2.8 5.3 14.5 13 37.7 16.9 45.5
Bt2 32-45 2.5 3.1 4.7 11.1 10.9 32.2 13.5 54.3 [
Bt3 45-65 1.7 2.6 5.7 15.9 11.4 37.3 17.5 45.1

* Determined by sieving
** Determined by pipette
NES = Not Enough Sample

Table A2. Physical properties of pedon 135.

Sand*
Horizon | Depth vC Cc M F VF Total Silt** | Clay** |Textural
{in.) Class
Ap 0-9 4.8 5.9 8 18.8 16 53.6 33.5 12.9 sl-1
Btl 9-21 2.5 3.3 4 9.6 7.9 27.2 20.4 52.4
Bt2 21-44 1.1 2.1 2.7 6.1 5.7 17.6 15 67.5
2BC 44-70 1.1 1.4 1.9 6.1 6.5 17 19.1 63.8
* Determined by sieving
¢* Determined by pipette
NES = Not Enough Sample

Table A3. Physical properties of pedon 136.

—_
Sand* "
Horizon | Depth vC c M F VF Total Silt** | Clay** Toxtuul"
lin.) Class
Ap 0-10 1.1 3.7 8.1 17 15 45 43.3 11.7 1
Btl 10-24 0.8 2.3 5.1 10.8 11.7 30.8 30.6 38.7 cl-c
Bt2 24-47 0.9 1.9 3.3 7.2 8.1 21.4 16.5 62 ]
2BC 47-80 1.1 4.2 2.4 4.5 5.4 17.7 47.8 34.5 sicl
* Determined by sieving
*¢ Determined by pipette
NES = Not Enocugh Sample |

100



Table

Ad4. Physical properties of pedon 138.

Sand*
Horizon | Depth vC Cc M F VF Total Silt** | Clay** |Textural
{in.) Class
Ap 0-10 2.4 6.5 14.9 36.2 11.1 71.2 19.9 8.9 sl
Btl 10-21 1.1 10.2 19.3 6.2 41.5 10.8 47.6 c
Bt2 21-30 2.2 . 9.3 15 5.1 36.2 8.1 55.7 c
Bt3 30-48 1. .9 14.6 26.1 8.2 56.4 10.2 33.4 scl
* Determined by sieving
** Determined by pipette
NES = Not Enough Sample
Table AS5. Physical properties of pedon 1389.
| Sand*
Llorizon Depth ve c M F VF Total | Silt** | Clay** |Textural
{in.) Ciass
= _.’=
Ap 0-8 .9 6.6 15.2 34.1 13.1 71.9 22.6 5.4 sl
E 8-19 3.3 7.6 15.4 33.4 12.2 72 22.6 5.4 sl
Btl 19-38 5.9 8.8 11.6 26 7.1 59.3 16 24.7 scl
Bt2 38-73 4.9 9.7 10.5 10.8 3.5 39.5 11.6 48.9 [}
2C 73+ 3 8.8 10.3 11.8 4.3 38.2 12.3 49.5 c
* Determined by sieving
*¢ Determined by pipette
NES = Not Enough Sample
Table A6. Physical properties of pedon 141.
Sand*
Horizon | Depth vC [ M F VF Total Silt** | Clay** |Textural
{in.) Class
=
Ap 0-11 10.3 20.8 18 55.4 35.6 9 sl
Btl 11-37 .8 12.6 13.4 36.2 24 39.8 cl-c
Bt2 37-54 .1 2. 5.8 7 18.1 15 67 [+
2BC 54-82 .8 1.8 4.3 6.7 16.2 32.6 51.1 [o]
* Determined by sieving
*¢ Determined by pipetts
NES = Not Enough Sample

101



Table A7. Physical properties of pedon 143.

“ Sand* '
I Horizon | Depth vC M F VF Total | Silt** | Clay** [Textural
(in.) Class
Ap 0-8 1. T 11.3 25.7 11.6 53.5 30.1 16.4 sl-1
BE 8-18 6 17.4 11.4 39.1 24.4 36.5 cl
Btl 18-28 .3 5.8 14.8 8.4 33.9 19.9 46.2 c
Bt2 28-68 .4 9.3 19.6 8.5 46.4 17.6 35.9 scl-sc
* Determined by sieving
** Determined by pipette
NES = Not Enough Sample
Table A8. Physical properties of pedon 134.
Sand* “
Horizon | Depth ve M F VF Total Silt** | Clay*®*® |Textural
(in.) Class
Ap 0-7 .6 5.7 13.8 16.9 44.4 40.8 14.8 -l
|| Btl 7-21 .6 2.5 5.9 6.0 18.1 24.6 57.3 c II
Bt2 21-52 0. 0.8 2.5 3.8 9.0 16.8 74.3 c l
2C 52-70 3.9 3.2 6.5 10.1 27.1 41 32 cl
* Determined by sisving
*¢ Determined by pipette
NES = Not Enough Sample
e —————————— — |
Table A9. Chemical properties of pedon 133.
I' Sand* “
Horizon | Depth vC M F VF Total Silt** | Clay®** [Textural
(in.) Class
Ap 0-9 1.1 7.2 28.4 22.6 61.7 21.5 16.8 sl I
Btl 9-17 1 4.7 16.6 12.8 36.9 16.8 46.4 c II
Bt2 17-48 .8 3.9 14.5 13.1 34.9 12.6 52.5 c "
Bt3 48-83 5.1 17.9 15.5 42.5 17.7 39.8 cl-c-s:“
Bt4 83-90 nes ||
* Determined by sieving
®® Determined by pipette
NES = Not Enough Sample —
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Table Al10. Physical properties of pedon 137.
Sand*
Horizon | Depth vC M F VF Total Silt** | Clay®**® |Textural
(in.) Class
Ap 0-6 1 9.7 17.3 14.2 48 39.6 12.4 1
Btl 6-18 0.7 6 11 10 31 31.9 37.1 cl
Bt2 18-47 0.7 3.5 6.1 5.6 18.1 24.2 57.7 c
2BC 47-75 1.8 6.1 8 6.4 26.6 38.3 35.2 cl

* Determined by sisving
#* Determined by pipette
NES = Not Enough Sample

Table All. Physical properties of pedon 140.
Sand* “
Horizon | Depth Ve M F VF Total Silt** | Clay*® |Textural
(in.) Class
Ap 0-10 .8 18.6 18.6 49.7 39.4 10.9 1
Btl 10-25 4.2 11.3 13.2 32.6 21.8 45.6 c
Bt2 25-35 . 5 3.9 4.6 11.9 11 77
2Bt3 35-70 . 3.6 6 13.2 19.8 67 c
* Determined by sieving
** Datermined by pipstte
NES = Not Enough Sample
Table Al2. Physical properties of pedon 142.
Sand* "
Horizon | Depth veC M F VF Total Silt** | Clay®** |Textural
{in.) Class
Ap 0-6 4.6 12.9 14 37.7 38.9 23.4 1 II
Bt1l 6-44 1 3.1 4.1 10.6 17.2 72.1 c ||
Bt2 44-60 2.4 4.1 10.5 19.7 69.9 < |
2BC 60-70 .6 3.5 5.8 14.8 26.9 58.4 c

* Determined by sieving
¢ Determined by pipetts
NES = Not Enough Sample
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Table Al3. Physical properties of pedon 144.
Sand* |
Horizon | Depth vC [+ M F VF Total Silt** | Clay** Toxtunll
(in.) Class
Ap 0-6 .9 3.7 9 17.8 10.2 41.6 41 17.4 1
Btl 6-16 4 2.2 .8 10.8 5.8 24.1 27 48.9 C
Bt2 16-36 1.3 5 5.5 4.4 13.9 12.9 73.2 ]
2BC 36-70 0.3 2 10.5 11 25.4 25.5 49.1 o]
* Determined by sieving
*¢ Determined by pipette
NES = Not Enough Sample

Table Al4. Physical properties of pedon 145.

Sand*
Horizon | Depth Ve [ M F VF Total Silt** | Clay*® |Textural
{in.) Class
Ap 0-8 4. 9 15.9 8.7 40.4 29.8 29.8 cl
Bt 8-33 7 4. .2 8.1 4.5 28.4 14.2 57.4 c
2BC 33-53 3.6 4. .3 9.4 11.5 34.6 24.8 40.5 c-cl

* Determined by sieving
¢* Determined by pipette
NES = Not Enough Sample

Table Al15. Physical properties of pedon 146.

Sand*
Horizon | Depth vC C M F VF Total Silt** | Clay** |Textural
{in.) Ciass
Ap 0-6 2.2 2.6 4.9 20.6 19.6 50.1 37.2 12.7 1-sl
Bt 6-40 0.8 0.5 1.1 4.2 10.3 17 18.9 64.1 c
2BC 40-50 0.1 0.2 .6 4.1 16.1 22.1 28.8 49.1

* Determined by sieving
#% Determined by pipette
NES = Not Enough Sample
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Table Al6. Physical properties of pedon 147.
Sand*
Horizon | Depth vC (o M F VF Total Silt**® | Clay®*® |Textural
(in.) Class
Ap 0-10 1.3 2.2 3.3 6.9 5.8 19.4 75.6 5 sil
Btl 10-18 2 4.1 .1 14.2 10.8 36.3 34 29.7 cl
Bt2 18-60 1. 2. 6.3 5 17.4 14 68.6
2BC 60-73 4 3 . 6.7 6.7 24.2 20.6 55.1
* Determined by sisving
** Determined by pipette
NES = Not Enough Sample
Table Al7. Physical properties of pedon 148.
Sand*
Horizon | Depth vC (o M F VF Total Silt** | Clay** |Textural
(in.) Class
—_——————————— |
Ap 0-5 1.6 2.7 5.6 16.3 20.4 46.6 40.2 13.2 1
Bt1l 5-28 0.8 1.3 3.2 8.8 10.9 25 23.7 51.2 c
Bt2 28-62 0.7 0.9 1.5 8.2 16.5 27.9 21.6 50.6

* Determined by sieving
*® Determined by pipette
NES = Not Enough Sample

Table Al8. Physical properties of pedon 149.

— ——————————— |
Sand*
Horizon | Depth ve C M F VF Total Silt*® | Clay** |Textural
{in.} Class

Ap 0-5 2.1 2.6 4. 13.6 13.9 36.8 30.7 32.5 cl

Bt 5-21 0.9 1.1 1 6 10.6 20.4 26.9 52.6

2BC 21-40 0.5 5.4 15.1 22.4 34.3 43.3 c

2C 40 0.5 0.7 7.6 23.8 33.9 28.3 37.8 cl

* Determined by sieving
¢ Determined by pipette
NES = Not Enough Sample
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able Al9. Physical properties of pedon 150.

IF
Sand*
Horizon | Depth vC Cc M F VF Total Silt**® | Clay** |Textural
{in.) Class

Ap 0-5 1.6 2.1 4.6 20.3 22.8 51.5 30.9 17.5 sl-1
Bt 5-30 0.5 1.1 1.6 6.7 7.3 17.2 15.6 67.2 c
2BC 30-45 2.1 2 2.7 7.8 8.5 23.1 20.7 56.2 [+]
2C 45-75 1.1 1.7 2.8 14.1 18 37.8 23.9 38.3 cl-c

* Daetermined by sieving

** Determined by pipette

NES = Not Enough Sample

Table A20. Physical properties of pedon 151.

=w\
Sand*
Horizon | Depth veC [ M F VF Total Silt** | Clay** Toxtural1
{in.) Class

Ap 0-5 2.8 5 13.4 21.9 11 54.1 27.9 18 sl

Bt 5-25 2.2 3 5.9 9.6 6 26.8 17.5 55.7 C
2BC 25-37 6.6 6.6 6.1 9.4 7.1 35.8 14.3 49.8 [
2C 37-58 10.3 9.1 8.7 13.6 11.8 53.5 16.1 30.4 scl

* Determined by sieving
** Detarmined by pipette
NES = Not Enough Sample

Table A21. Physical properties of pedon 152.

Sand* “

Horizon | Depth vC C M F VF Total Siit** | Clay** Toxtural"
{in.} Class

I N R R N

Ap 0-6 3.7 5.9 10.5 16.5 11.4 48 29.9 22.2 1-scl

Btl 6-36 2.4 2 3.9 7.5 5.9 21.7 17.8 60.5 c
Bt2 36-70 0.8 1.7 3.2 6.7 5.9 18.3 19.3 62.3 c
* Determined by sieving
*¢* Determined by pipette
NES = Not Enough Sample

W
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Table A22. Physical properties of pedon 153.
Sand* |
Horizon | Depth veC [+ M F VF Total Silt** | Clay** |Textural l
fin.) Class
Ap 0-10 1.3 4.2 26.3 22.9 55.6 31 13.4 sl
Bt 10-32 0.7 .8 14.6 15.5 33.1 16.7 50.2 c
2BC 32-62 .4 1 .6 19.2 18.3 40.7 16.7 42.6 c
* Determined by sieving
*# Determined by pipette
NES = Not Enough Sample
Table A23. Physical properties of pedon 154.
Sand*
Horizon | Depth vC C M F VF Total Silt** | Clay** |Textural
fin.) Class
Ap 0-10 5.8 .3 10.4 22.3 16.1 59.8 24.9 15.3 sl
Btl 10-24 2.6 .6 3.9 7.7 5.8 22.5 10.5 67 c
Bt2 24-44 4.7 2 5.2 9 8.3 31.4 15.2 53.4 c

* Determined by sieving
*¢ Determined by pipette
NES = Not Enough Sampie

Table A24. Physical properties of pedon 155.

1

Sand*
Horizon | Depth vC ( M F VF Total | Silt** | Clay** Toxtural"
{in.} Class
Ap 0-14 .6 3 22.3 13.9 52.2 32.5 15.3 sl-1
Btl 14-34 .8 3. 18.4 11.4 42.3 23.6 34.1 cl
Bt2 34-50 .8 2. 13.5 8.5 31.7 21.9 46.3 c

® Determined by sieving
*® Determined by pipette
NES = Not Enough Sample

107



80°¢ LL*S [A R 2L 01 A1) G9°sS 9°0T y0°0 LO0 10°0 86° ¥ 0L-¢S a2 8es8 b-PET

L9t GL°E 8G5°¢ Se°sST GG8°0 2°€ 8° b1l €1°0 6€°0 €0°0 1°s ¢5-1¢ 23d LES €-vEL

11 A1 LTV 6G°11 ZL°eT FATR g9°¢ 9°11 82°0 60°1T sT°'0 20°S 12-L T3¢ 9¢8 Z-bel

L9°91 29°1 bS°S L8V L2°0 GE°T 9°F 60°0 80°0 1°0 8°v L=-0 dy 1% :] T-bel
ywg oseg | 930 'H3 eg 030 | seseg (ruy)

‘H3 % (LT eseg % | w0l wng v +H b L1 ] © Hd ha.o uozoH | #9¢7 | -i10wA

‘peT uoped jo serjasdoad TeoTweyd ‘9zv oTqel

= — ==

00°8 A4S} 8 LT ) 8L 9 L1 90°0 €1°0 10°0 88°% S9-Gb £3d 9v8 ¥-60

€L°9 FARE €6°ST €€°0 v'9 Z°St L0°0 9z°0 0 80°S S¥-2¢ FET S¥8 £-60

— ov°z1 80°G 16°p €8°21 £9°0 Sh°¥ A T°0 9%°0 Lo°o S6°¥ 2E-6 13d b8 2-60

= z9°21 €01 9L ¥ £€L°C €1°0 6°0 9°2 S0°0 20°0 9300 [ 6-0 dy £v8 1-60
leg eseg | 030 ‘M3 ‘jeg 230 sesvg ()]

‘H3 % |90 eseg % |9l0) wng v +H A L] Lo Hd Wydeq |uozuol | #9871 | -1i0wA

60 uopead Jo satjasdoad TeoTuw®Y) °‘GZV O©Tqel

108




€SP 80°G ¥9°t €0°¥T €2°0 g8y 8°¢tl ¥0°0 L1°0 20°0 Ly 08~-Lb ol k4 0S8 b-9¢1
80°ST ¥Z's G9°S 66°€l 6L°0 Sk°b 2°¢el 11°0 G50 €10 9°b Ly-v2 Z23g 6¥8 £-9¢1
€V 6€ L8V €9°PT AN 26°1T S6°¢C 11 61°0 L9°0 90°1 88°b bZ-0T 13€ 8v8 2-9¢1l
L9°99 sZ'¢ Zv°se 6°S S°1 SL™0 [ A4 F1°0 €2°0 €ET°'T 9€°S 01-0 dy Lb8 T-9¢1
g oseg | 930 'H3 "1eg 030 | seseg w)
CHI% 304 eseg % | ImolL wng v +H b BN L o) Hd pdeq | uozuoy | #qe | -j10vA
| — —

‘9€T uoped jo seTjaadoad TedTWOYD "8IV OTqel

LTS (4] 6L°T Lo0°Ss1 Le:o S6°% 8 bl 90°0 6170 2¢0°0 S oL-b¥ 282 44} y-Ge1

S8°b1 85"V Ly 8h°rl 89°0 6°€ 8°€T 80°0 1S°0 60°0 6°v by-12 23d 1v8 €-GET

S0°ge 8L'¥ 10°01 8L°ST 86°1 Z°¢t 2°v1 60°0 69°0 8°0 6LV 12-6 13d ors Z-S¢T

§Z°¢S 8L°T £€1°81 €1°S €6°0 s8°0 [ 4 rAN 1} LT°0 ¥9°0 L0°S 6~0 dy 6€8 1-6¢1
wgoeseg | 930 'Ha| e 030 | seseg (-uy)

Ha % |Isjop | eseg 9% | |moL | wng 1\ +H b BN L] Hd Wdeq |uozioy | #9¢7 | -j10vA

‘geT uopad jo serjasdoad Teotuey) °‘LZV OIqel

109




9Z°'v JAR AY 6V ¥ Z8°¢l 29°0 S6°ET 2°El 80°0 6E°0 |1m.ﬁ.o SE°v €L o2 €98 S-6€T
16°6 LS°L LTS C6°El 2L 0 G8°9 2°¢€l 80°0 8y 0 91°0 Sy €L-8€ 234 298 P-6€T
§9°¢v 6L°¢C 22°61 61°9 61°T 9°1 S L0°0 I¥°0 L0 Z1°S 8E-61 138 198 €-6¢T
Sh 6L €L°0 9€°bL 8L"0 85°0 ST°0 20 S0°0 80°0 S¥°0 99°§ 61-8 4 098 Z-6€T
20°16 L9°1 €9°¢E FAR 4 26’1 S1°0 € 60°0 £E€E'0 't 9G6°G 8-0 ay 658 1-6€T
jeg eseg | D30 "H3 eg 230 soseg (run
‘H3 % |e30} oseg % | Mol wng v +H )| L] Lo Hd ydeq |uozioy | #9871 | -1 10wA
———————— |
*6€T uoped jo serjaedoad TedTURYD °QEV dT]EL
(=
El AxAt LE'E ¥S°9 v 9 Zv°o S6°C 9 S0°0 ST1°0 2¢°0 6°'F 8ph-0¢ £3d 898 P-8€T
12°62 85°S 6L°T1 €8°€T €9°1 G6°¢€ [ARAN 20 2°T 1e0 88°b 0€-12 23id LS8 €-8€T1
66°92 FAR G017 2911 2¢°1 €°E ¥°o1 t°0 LL°O ¥e°0 8y 12-01T 134 9G8 2-8¢1
L6°9C 68°0 P86 |44 ¥2°o S9°0 2°2 ¥o°0 L0 €1°0 88 b 01-0 ay cu8 1-8¢€1
isg eseg | 030 "H3 1eg 330 seseg (rup)
‘H3 % [®30L oseg % 9301 wng v +H A b Lt ] Hd hdeg |uozoH | #4997 | -1i0wA

‘g€l uoped jo setjaedoad

TedTu™Y) 62V OT1qel

110



]

0v " 86 L'e €0°0% L9 L L0°€ S0°0 9°p L00 v'o 9°2 28°S 89-8¢ 23d 6L8 b-€bT
06°96 P8 ¥ L6°LS 60°8 69°V s1'0 | AN 60°0 19°0 66°¢ 1°9 82-81 T34 8L8 €-€PT
26°86 ¥9°b 88° 8% 6€°6 69"V S0°0 8°v 1°0 29°0 L8t £6°S 81-9 ad LL8 Z-tPh1
0t° L6 L1°s 6C°€S Zv6 20°S S1°0 |24 82°0 IL°0 0¥ v9°s 8-0 dy 9L8 1-€PT
yeg eseg | 039 "H3 ‘Jug 030 | seseg {-w)
‘H3 % @0l eseg 9% | Mol wng v +H p| ow ® Hd Ydeq |uozuo | #9971 | - 10wA
‘gp1 uopad jo setjaedoad tedTu®YyD °‘ZEVW ©Tgqel
—— —— — ———— — ——

_v 12284 [ % ANA 18°¢ EL°TT £E°O 1°L [ AR AN 90°0 61°0 80°0 1408 4 28-¥S jol: 4 L8 y-1v1 _
L8°21T AR AR 6T°61 6L°0 1) b 8l 60°0 6£°0 1€°0 89V bG-LE 23g oLs e-1P1T
L9°29 4 Al 4 GZ°S¢ L6°0T LL°2 Gg9°1 Z'8 90°0 16°0 8°1 8E’'S LeE-T1 134 698 Z-1¢1
£9°86 yo°¢ ¢ v9 6S°S 6S°€ S0°0 Z £0°0 89°0 88°¢ 96°S 11-0 ay 898 I-1%T

g eseg | 030 ‘M3 "Jeg 030 | seseg ("uy)
‘H3 % oy | eseg % | Moy | wng v M b L) e Hd yudeq |uozuoy | #qe7 | -110vA I

IVt

uoped jo seTtjaadoad TeoTu®YD IV OTqel

111



oLy PO P 4 0 61°8 61°0 G8'¢ 0°8 Lo°0 it°o 10°0 IL* b SL-LV o)A bS8 b-LET

29°Le 6V Vv 15°6 p0°€T | 2201 GZ°¢ 8°11 91°0 69°0 6€°0 Z1°s Ly-81 23d €58 €-LET

98°9L 68°¢€ 1z L2 66°01 66°2 6°0 0°8 G20 L6°0 (AR v°s 81-9 134 2s8 2-LET

L8 eL 85°¢ 66°92 80°L 88°1 Lo 2°'s ¥1°0 15°0 [ X AR 2Z°S 9-0 dy 1s8 T-LET
g eseg | 030 'H3 ‘g 030 | seseg rwy)

B3 % lwi0) eseg % | |04 wng v +H p.| LI L5 ] Hd \deq | uozupoy | #9971 | -Li0wA

*LET uopad o sarjzedoad TedTWRYD ‘pEV OTqRL

uayer aTdueg ON 06-¢£8 yad 14%:] G-l
1T°¢ ZE°E 18°0 L9°8 L0°0 GZ°€ 9°8 20°0 €0°0 20°0 8L 'V £8-8Y% £3d £€8 b-€€1T
¥8°12 €0°V vZ°8 89°0T1 88°0 S1°¢ 8°6 90°0 LE"O sv'o LV 8p-LT 23d F4%:} [3Red X0 8
2L 19 ed 1% 28°T4 9%°01 99°2 S9°'1T 8°L L1°0 vL°0 SL°T 1: 2 LT-6 138 1€8 Z-tel
€5°16 9€°2 vZ 9t 96 °S 91°¢ 20 8°¢ s10 ¥s°0 Ly°T L8°S 6-0 dy [+]:] 1-¢gcl

wg eseg | D30 'H3 yeg 030 | seseg ("uy)
‘B3 % 9oL eseg % | Is0L wng v +H b L] L] Hd ydeq | uozioH | #9e7 | -1i0va

*€€T uopad jo serjasdoad Teotu™yD ‘EEV O©T9ElL

112




Ir = |
8L'1 GZ°'1T [ A § LY ¢°0 S0°1t 2°LT GS0°0 PL°0 10°0 -1 Ad 4 0L-09 D82 SL8 b-2%1
LT L 86°L €€ 8S°LT 85°0 VL LT 80°0 ¢e°0 81°0 25°F 09-v?¥ 23d 1 ZR:] £-2¥1
L9°0¢ Pl L 6S°21 6€°LT 61°2 S6°V 2°Ss1 11°0 66°0 60°T Z8°b bb-9 13 €L8 £-2%1
19°96 1% 2 4 LO" 9 89°9 82°P S1°0 | A4 SC°0 G6°0 80°¢ ¥9°gS 9-0 dy 2Ls 1-2%1

g eseg | 930 'H3 L] 230 | sesvg rup
‘H3 % lesol eseg % | Ie0) wng v +H p.| L] o] Hd ydeq | uozpoH | #q97 | -1i0wA
*2p1 uopad Jyo setjaedoad TeoTu®Y) 9V OIqel
9L ¥ 66°¢€ 9¢°T 66°ET 61°0 8°¢t 8°¢tl 80°0 11°'0 0 80°S 0L-S¢ 392 L98 P-0FT
2€°01 SL L v°s 8 b1l 8°0 S6°9 |48 61°0 85°0 £€0°0 90°S SE-G¢ 234 998 €-0b1
88°81 9L e L L 19°6 L0 SO0°¢t 8°8 £1°0 8v°0 1°0 18°F SZ-01 134 G98 Z-0b1
E1 AR 96°1 [0 4 10°S 12°0 ge'1 8°b 80°0 G0°'0 80°0 28 01-0 dy v98 1-0FT
g eseg | 930 'H3 ‘yeg 23D | seseg {ug)
"H3 % ®0) eseg % | Imo) wng v +H b BN L5 ] Hd Yydeq |uozioy | #qe1 | -110wA

oVt

uopad Jo satjasdoad TeoTu®Y)D °GEV ©Igqel

113



—_’:.mm 88°1 SL"9 80°0T1 89°0 't V6 60°0 €V-0 91°0 20°s £5-t¢t DHZ 988 £-SP1
= SL°L6 SP°y bL OE ST %1 [0 4 1°0 8°6 FA 1] LE'T 98°¢ 8¥°g £e-8 g G88 ¢-sbh1
— G218 02°¢ 12°¢C ¢°'TL 9°¢ 9°0 9°8 £2°0 6v°0 88°1 20°§ 8-0 dy 14:1} 1-SFT
wgeseg| 0230 eg 03D | seseg )
‘H3% | ‘HawoL| eseg % | moL | wng v +H b L) ®) Hd yideq |uozpol | #9817 | -110vA
‘Gp1 uoped jo soTjaedoad TeoTu®YD °GEV @TdqEL
IT°11 Si°¢ S92 13 A G20 Z 2°6 90°0 61°0 10°0 81°9 0L-9¢ jol: A £88 [ Adaat
A 0:1% 16°C YA R T€ ST 11°1 8°1 vl 91°0 26°0 €0°0 be’S 9¢-91 Zid ’88 €=Vl
Z8°1¢ 25t 18°8 L2t Zl°1 | A4 9°'11 210 26°0 80°0 6'V 91-9 136 188 Z-vb1
98°LT (112NN LT°9 (1t 4 g2'0 ST°1T 8°¢ L0°0 S0°0 €10 [ 2: 2 4 9-0 dy 088 T-%v1
g oseg | 930 'HI Jeg 030 | seseg "y
"H3 % =01 eseg 9% | |w0L wng v +H b LT L 5] Hd Yydeq |uoziiol | #987 | -110wA
‘pp1T uopad Jo setijaedoad TeoTu®Y) °LEV O©Tqel

114



(/15" ¥9°¢ [ 1 § v1°01 PT°0 §°¢ 0T S0°0 80°0 10°0 8LV €L-09 ode €68 vl.:g_
oL*se €2°¢€ LS9 £€9°21 €8°0 vz 8° 1T | A1) 6v°0 [ ] 8E°S 09-81 cd 268 e-LV1 __
¥C°19 8G°¢C ¥9°¢¢ 86°9 85°T T v°S FAS] ¥9°0 28°0 bE"S 81-0T 134 168 Z-L¥1 __
£€9°98 L8°1 S0°9¢ 22°9 29°1 GZ°0 9°P 1°0 yeE°O 8T°T 12 ) 0T-0 dy 068 T-L%T __
19g eseg | 930 ‘B3 ‘g 030 | seseg (rup)
'H3 % i®0Q eseg % | Imo) wng v +H ) | L € Hd pdeq | uozuol | #qeY | -110vA
*LpT uopad jo setjaedoad TedTWRYD °‘QOPV OIqEl
— ee—— —————————————
__ 96° ¥ £9°¢ SP°1 821 81°0 (1 A8 2?1 S0°0 [ ] 0 1408 4 0S-0% ol ¥4 688 €-9%1
__ L8 1€ Ity ¥8°6 1€°¢l €°1T 8°C 21 L1°0 LL°O LE"D Zl°s ov-9 g 888 2-9%1
__ 8L°9¢ Lt THC vz L ¥9°0 't 9°9 FAR) (280 8£°0 1°s 9-0 dy L88 1-9%1
Jeg eseg | 930 ‘M3 ‘Jeg 030 | seseg (up)
‘H3 % 1®04 esog 9% | 901 wng v +H 3 B (5] Hd Yyideq |uozpoy | #qu7 | -1 10wA
— .

‘9pT uopead jo sotjasdoad TeoTUPYD ‘6€EV ©Tqel

115



[ 1!
9L 1 L6°€E G8°0 LZ'8 L0°0 6°¢E Z°8 €0°0 ¥0°0 0 F4: 8 ob o >4 006 b-6v1
Le'y 99°¢ 9€°¢ 9LV 910 S°€ 9°v €0°0 i1°'0 c0°0 L8"v ov-12 238e 668 £E-6V1
PS vl 26°E 86°9 LT°8 LS°0 GE°E 9°L 1°0 S¥°0 ¢0°0 8 12-9 13d 868 2-6V%1
gZ'9 0Z°¢ 't 2°v1 A1) € [ A8 T°0 G0°0 s0°0 ¥Z'b S-0 dy L68 T~-6¥%1

jug eseg | 930 ‘KA eg 2310 sosvg {-u)
‘H3 % 9ol oseg % |a30)L wns v +H h | b Lo Hd Ydeq |uozuoH | #9¥7 | -110vA
*6vT uopad jo setjazedoad TeoTuwSYD °ZYVY OTqe]
S8°¢ 1A 911 [4 1)1 fA ] € ¢ 01 ¥0°0 80°0 0 16°%v 29-82 23d 968 €-8%1
86°L1 LT € 1°s LT°TT LS°0 92 9°0T7 60°0 1 A1) €0'0 8y 82-S 134 c68 Z-8%1
€T° LT 18°1 L0*9 It°'s 1€°0 S°1 8°% 80°0 S0°0 81°'0 29°v S=0 ay b68 T-8%T
jeg eseg | 930 ‘K3 g 030 | seseg (-u)
‘H3 % (207 eseg % {910} wng v +H h | BN 8D Hd ydeq | uoziioH | #9877 | -110wA
=
"gy1 uopad jo serjzadoad TedTudYyD °IPVY OTqel

116



—— 9v°v Ls°1 s0°1 L9°9 LO"0 s°'1 9°9 €0°0 20°0 c0°0 98V 85-LE a¢ 806 P-1ST
09°61 66°1 6°¢ 66°6 6£°0 9°1 9°6 90°0 LZ°0 90°0 T10°S LE-GZ odz LO6 £€-161
L1°9¢ 62°¢€ 29°81 6€°9 6T°1 1°2 'S 1°0 LE"O cL 0 L0°S qZ-S g 906 ¢-18T1
0S°LE 88°0 92°11 26°¢C €E°0 S5°0 9°'2 s0°0 90°0 220 91°S S-0 dy S06 T-181T

wegoseg | 030 ‘pa | “es 230 | seseg (rup)
‘H3% | owoL | esegx | o) | wng v H b BN ) Hd | wpdeq |uoziioy | #9871 | -110wa

*1G6T uoped jo sertjasdoad TeoTu®YD " ppV OTqEl

9% ° 21 L6°2C 2€°b LS8 LE"O 9°¢ 2°8 90°0 €10 81°0 WLV SL-G¥ 22 o6 ¥-0S1

s o1l GE°E 99°¢ GG°6 L ¢] € 26 80°0 12°0 90°0 98°p Sv-0¢ odze €06 €-0G1

S8°69 86°¢ 8L°02 8E°€T 8L 21 9°01 Z1°0 €0°1 €9°1 Z2°s 0€-G Bl 206 2-0s1

9% °v6 18°¢v 19°SS 99°L 92V YA ] (A 11°0 8v°0 L9°¢ 8°S S-0 dy 106 1-061
Jeg eseg | 230 ‘M3 g L] 030 | seseg {rup

‘H3 % [s104 eseg % | [0 wng v +H ] B L5 Hd ydeq |uozuoH | #9971 | -110wA

*0GT uopad jo saTtjaadoad TeoTwsSYD °E€p¥Y OTqel

117




£€0°TT 18°2 €1°¢ 16°6 I€°0 S'¢C 9°6 it o 8170 20°0 26°b 29-2¢ jol: 4 V16 €-€S1T

02°9¢ LE'E 8211 28°01 221 S1°¢ 9°'6 LZ°0 19°0 ve“0 €6°¥ 2e-01 g €16 Z-€S1

12°21 1€°1 9€°¢ 9LV 910 ST°1 9°b 60°0 ¢0°0 S0°0 12:08 4 01-0 dy 216 1-€S1
wgoseg| 030 'Ha| “wws 239 | seseg (up

'‘H3% | oL | eseg o | oL | wng v H b LT 5 Hd | \pdeq |uozioy | #9971 | -110va

"€GT uoped jo serjasdoad TedoTu™YyD ‘9yV OTqeEl

m—— —

— ]
Z1°9¢ Lz 2 1 A2 Z0°11 28°0 Sv'1 2°01 210 S°0 2°0 £°S 0L-9¢ 23d 116 £€-2S1
S8°86 9e v Sk LE 18°11 Ie°v S0°0 2L L0°0 [ AR b8°2 80°9 9¢-9 13€ 016 2-251
9L°86 £0°V 158 24 8€°6 86°¢€ S0°0 b°S Z1°0 8L°0 80°€ 8v°S 9-0 dy 606 1-2s1
wg eseg | 530 ‘B3 RUE 030 | seseg (‘up
‘H3 % {©0) oseg % | wm0) wng v +H b | o ® Hd Ydeq |uozioy | #9971 | -1 10wA

"2S1 uoped jo sarjzadoad TeoTu®YyD "GPV ©Tdel

118




— IIJ'
86 €T 6L°C 6°¢€ 66°6 6E°0 vz 9°'6 1°0 [RA1] 200 96° ¥ [rId 2 Z23g 026 €-6G1
L9°19 L8°2 20°ve Le*L Lt 11 9°g S1°0 99°0 96°0 S PE-VT 138 616 2-GST
21°g9 62°1 €9°LC Fo°e ¥8°0 (=3 A1) a4 60°0 Z1°0 €9°0 21°s y1-0 dy 816 1-6G61
jeg eseg | D30 ‘H3 188 9310 soseg 'w)
‘H3 % (L2008 eseg % | w0t wng v +H p | BN L] Hd pdeq | uozuoH | #q¢7 | -ji0wA
"GgGT uopad Jo setjasdoad TedoTWSYD "8V OIqElL
— _" —
9€°L L9°¢ Lo°2 LO°ET LZ°0 | 28 8°21l S0°0 12°0 I0°0 90°S bv-%2 23d L16 €-FS1
02°LE 2984 26°¢eE 14T 4 PS°1 92 € 60°0 £€0°T Zr°0 90°S ¥Z-01 134 916 2~pst
T ] ¢6°1 G9°¢ [A“RE 4 A ] 8°1 |28 4 80°0 Z0°0 20°0 Sh'b 01-0 dy S16 T-%s1
jeg eseg | O30 ‘Ha 1eg 930 seseg (-u)
‘H3 % |90 eseg % | I19l0) wng v +H p | L] L] Hd ydeqg | uozuoH | #9v1 | -1i0wa
‘yG1 uopad jo seTjasdoad TedTUSYD " LYV OTqEL

119



Table A49. Profile description of pedon:

VA-011-09-(1-4)

Location: About 10,600' east 99 degrees south of the junction of VA-
649 and VA-603 and 8,000 north 354 degrees east of the
junction of VA-649 and VA-644.

Elevation: 715"
Landscape: Narrow ridgetop on a summit of a finger ridge

Vegetation: cut-over and pine plantation

Slope: 2-3 percent

Remarks: Capping is estimated to be 7'-8'thick at this site
Description:
Ap -- 0-9 inches; brown (10YR 5/3) sandy loam; non-sticky, non-

plastic; many angular and subrounded quartz gravel; clear smooth
boundary.

Btl -- 9-32 inches; strong brown (7.5YR 5/6)clay with strong
brown (7.5YR 4/6) mottles; weak medium and coarse subangular blocky
structure; friable, sticky, slightly plastic;common angular and
subrounded quartz gravel; gradual smooth boundary.

Bt2 -- 32-45 inches; strong brown (7.5YR 5/6)clay with red
(2.5YR 4/8) mottles; weak medium platy parting to weak medium
subangular blocky structure; sticky, slightly plastic.

Bt3 -- 45-65 inches; strong brown (7.5YR 5/6)clay with pinkish
gray (7.5YR 7/2) mottles; weak medium platy parting to moderate medium

and coarse subangular blocky structure; sticky, slightly plastic; few
angular quartz gravel.

Classification: Clayey, mixed, thermic Typic Paleudult

Series: Caroline
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Table A50. Profile description of pedon:

VA-011-134-(1-4)

Location: About 200' north 3520 degrees west of the junction of VA-
694 and VA-727 and 9,400' south 170 degrees east of the
junction of VA-638 and VA-727.

Elevation: 705"

Landscape: nearly level interfluve - sampled on the most stable
landscape portion

Vegetation: cut-over woodland
Slope: 0-2 percent
Remarks:

Description:

Ap -- 0-7 inches; yellowish brown (10YR 5/4) loam; slightly
sticky, non-plastic; few subrounded quartz gravel.

Btl -- 7-21 inches; strong brown (7.5YR 5/6) clay; moderate fine
and medium subangular blocky structure; sticky and slightly plastic.

Bt2 -- 21-52 inches; yellowish red (5YR 5/8) clay with strong
brown (7.5YR 5/6) mottles; weak medium and coarse subangular blocky
structure; sticky and plastic.

2C -- 52-70+ inches; red (2.5YR 4/6) clay loam with strong brown
(7.5YR 4/6) and white (7.5YR 8/0) mottles; rock controlled structure.

Classification: Clayey, mixed, thermic Typic Hapludult

Series: Masada
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Table A51. Profile description of pedon:

VA-011-135-(1-4)

Location: About 3,100' east 89 degrees north of the junction of VA-
727 and VA-644 and 2,00' east 104 degrees south of the
junction of VA-644 and VA-636.

Elevation: 705"

Landscape: narrow (100' wide) ridge top
Vegetation: small grain

Slope: 0-2 percent

Remarks: This is a good cap, the upper part of which is typical of
the "coastal plain (in appearance) type cap"

Description:

Ap -- 0-9 inches; brown (10YR 4/3) sandy loam-loam; friable,
non-sticky, non-plastic; common subrounded quartz gravel; abrupt
smooth boundary.

Btl -- 9-21 inches; strong brown (7YR 5/6) clay; weak medium and
coarse subangular blocky structure; friable; slightly sticky, slightly
plastic; few iron stained rounded quartz gravel; clear smooth
boundary.

Bt2 -- 21-44 inches; strong brown (7.5YR 5/6) and red
(2.5YR 4/6) ("tiger stripes") clay; weak medium platy parting to weak
medium and coarse subangular blocky structure; few iron stained
rounded quartz gravel.

2BC -- 44-70 inches; red (2.5YR 4/6) and strong brown (7.5YR

5/6) clay; moderate medium platy structure; gravel line at the top of
this horizon.

Classification: Clayey, mixed, thermic Typic Paleudult

Series: Caroline (discontinuity not allowed)
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Table A52. Profile description of pedon:

VA-011-136-(1-4)

Location: About 3,600' west 284 degrees of the junction of VA-644 and
VA-694 and 7,000' east 128 degrees south of the junction of
VA-644 and VA-604.

Elevation: 760"

Landscape: broad gently sloping interfluve
Vegetation:

Slope: 0-2 percent

Remarks:

Description:
Ap -- 0-10 inches; dark brown (10YR 3/3) loam.

Btl —- 10-24 inches; dark yellowish brown (10YR 4/4) clay loam-
clay; weak medium subangular blocky structure; friable; common
subrounded quartz gravel.

Bt2 -- 24-47 inches; yellowish red (5YR 4/6) clay with strong

brown (7.5YR 5/8) mottles; weak fine, medium and coarse subangular
blocky structure; common rounded and subrounded quartz gravel.

2BC -- 47-80 inches; red (2.5YR 4/6) silty clay loam; weak
medium and coarse angular blocky structure; quartz stringers and 10-15
percent schist channers.

Classification: Clayey, mixed, thermic Typic Hapludult

Series: Brockroad
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Table A53. Profile description of pedon:

VA-011-138-(1-4)

Location: About 4,500' north 6 degrees east of the junction of VA-638
and VA-628 and 11,800' north 30 degrees east of the
Junction of VA-638 and VA-691.

Elevation: 685"

Landscape: very narrow (50' wide) ridge

Vegetation:
Slope: 2-3 percent

Remarks: The lower part of the Bt2 is very compact and rejected
efforts to probe; 30"-48" is very compact and too tough to
get through

Description:

Ap —- 0-10 inches; yellowish brown (10YR 5/6) sandy loam;
friable; non-sticky, non-plastic.

Btl -- 10-21 inches; yellowish red (5YR 4/6) clay with red
(2.5YR 4/6) mottles; weak medium and coarse subangular blocky
structure; slightly sticky, slightly plastic; few subrounded quartz
pebbles.

Bt2 -- 21-30 inches; yellowish red (5YR 4/6), red (2.5YR 4/6)
and light gray (10YR 7/2) clay; weak medium and coarse subangular

blocky structure; slightly sticky, slightly plastic; few subrounded
quartz pebbles.

Bt3 -- 30-48 inches; yellowish red (5YR 4/6), red (2.5YR 4/6)

and light gray (10YR 7/2) sandy clay loam; weak medium platy
structure.

Classification: Clayey, mixed, thermic Aquic Hapludult

Series: Dogue (yellowish red in the Bt not allowed)
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Table AS54. Profile description of pedon:
VA-011-139-(1-5)

Location: About 800' north 15 degrees east of the junction of VA-601
and VA-460 and 600' east 126 degrees south of the junction
of VA-628 and VA-601.

Elevation: 715!

Landscape: gently sloping upland sampled at the summit position of a
ridge

Vegetation:
Slope: 0-2 percent

Remarks: There are indications of wetness "gray colors" at the top
of the Btl at approximately 19"-20"

Description:

Ap -- 0-8 inches; dark grayish brown (10YR 4/2) sandy loam; very
friable; non-sticky, non-plastic; common angular and subrounded quartz
pebbles; abrupt smooth boundary.

E -- 8-19 inches; pale brown (10YR 6/3) sandy loam very
friable; non-sticky, non-plastic; common angular and subrounded quartz
pebbles; clear smooth boundary.

Btl -- 19-38 inches; yellowish brown (10YR 5/4) sandy clay loam
with strong brown (7.5YR 5/8) and pinkish gray (7.5YR 7/2) mottles;
weak medium subangular blocky structure; friable; slightly sticky
slightly plastic; common angular and subrounded quartz pebbles; clear
smooth boundary.

Bt2 -- 38-73 inches; yellowish brown (10YR 5/4) clay with weak
red (10R 4/4), strong brown (7.5YR 5/8) and pinkish gray (7.5YR 7/2)
mottles; moderate medium and coarse platy parting to moderate medium
and coarse subangular blocky structure; firm; sticky, slightly
plastic.

2C -- 73 inches; multi colored clay; rock controlled structure;
friable; slightly sticky, slightly plastic.

Classification: Clayey, mixed, thermic Aquic Paleudult
Series: Ackwater (sandy loam Ap horizon not allowed)
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Table AS55. Profile description of pedon:

VA-011-141-(1-4)

Location: About 1,000' south 178 degrees east of the junction of VA-
630 and VA-633 and 3,600' north 16 degrees east of the
junction of VA-675 and VA-630.

Elevation: 740"

Landscape: nearly level interfluve

Vegetation:
Slope: 0-2 percent
Remarks:

Description:

Ap -- 0-11 inches; dark brown (10YR 3/3) sandy loam; friable;
non-sticky, non-plastic.

Btl -- 11-37 inches; strong brown (7.5YR 4/6) clay loam-clay
with red (2.5YR 4/8) mottles; weak medium subangular blocky structure;

friable; slightly sticky, slightly plastic; few subrounded quartz
gravel.

Bt2 -- 37-54 inches; strong brown (7.5YR 4/6) clay; weak medium
platy parting to weak medium and coarse subangular blocky structure;
sticky, slightly plastic; gradual smooth boundary.

2BC -- 54-82 inches; red (2.5YR 4/8) clay with reddish yellow
(5YR 6/8) mottles.

Classification: Clayey, mixed, thermic Typic Hapludult

Series: Masada
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Table A56. Profile description of pedon:

VA-011-143-(1-4)

Location: About 700' east 80 degrees north of the junction of VA-641
and VA-727 and 3,100' west 265 degrees south of the
junction of VA-635 and VA-460.

Elevation: 800°*

Landscape: off the side slope of a gentle "finger ridge" shoulder
position
Vegetation: meadow - broomsedge

Slope: 3-4 percent
Remarks: Beginning to rain

Description:

Ap -- 0-8 inches; very dark grayish brown (10YR 3/2) sandy loam-
loam.

BE -- 8-18 inches; dark gray (7.5YR 4) clay loam; weak medium
subangular blocky structure; slightly sticky, slightly plastic; few
rounded quartz pebbles.

Btl -- 18-28 inches; strong brown (7.5YR 4/6) clay with red
(2.5YR 4/6) mottles; weak medium subangular blocky structure.

Bt2 -- 28-68 inches; strong brown (7.5YR 4/6) sandy clay loam-

sandy clay with pinkish gray (7.5YR 7/2) mottles; weak medium
subangular blocky structure.

Classification: Clayey, mixed, thermic Aquic Hapludult

Series: Dogue
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Table A57. Profile description of pedon:

VA-011-133-(1-4)

Location: About 3,700' north 3480 degrees west of the junction of VA-
638 and VA-727 and 5,600 south 175 degrees east of the
junction of VA-694 and VA-727.

Elevation: 725"

Landscape: Gently sloping interstream divide - sampled at the most
stable point on the ridge

Vegetation: pasture

Slope: 0-2 percent
Remarks: Still within the capping material at 90"
Description:

Ap -- 0-9 inches; brown (7.5YR 4/4) sandy loam.

Btl —-- 9-17 inches; red (2.5YR 4/6) clay; moderate fine and
medium subangular blocky structure; friable, slightly sticky, slightly
plastic; clear smooth boundary.

Bt2 -- 17-48 inches; red (2.5YR 4/6) clay; moderate medium and
coarse subangular blocky structure; friable, slightly sticky, slightly
plastic; few iron stained subrounded quartz pebbles.

Bt3 —- 48-83 inches; red (2.5YR 4/6) clay loam-clay-sandy clay
with yellowish red (SYR 5/6) mottles; moderate medium and coarse
subangular blocky structure; friable, slightly sticky, slightly
plastic.

Bt4 -- 82-90 inches; red (2.5YR 4/6) clay with yellowish red
(5YR 5/6) and pinkish gray (5YR 6/2) mottles; moderate medium and

coarse subangular blocky structure; friable, slightly sticky, slightly
plastic.

Classification: Clayey, mixed, thermic Typic Hapludult

Series: Appomattox
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Table A58. Profile description of pedon:

VA-011-137-(1-4)

Location: About 1,000' south 144 degrees east of the junction of VA-
604 and VA-603 and 7,200' south 182' degrees west of the
junction of VA-604 and VA-650.

Elevation: 760"

Landscape: near the top of the slope at the edge of the interfluve
Vegetation: fescue pasture

Slope: 3 percent

Remarks:

Description:

Ap —-- 0-6 inches; dark yellowish brown (10YR 4/4) loam; friable;
non-sticky, non-plastic.

Btl -- 6-18 inches; strong brown (7.5YR 4/6) clay loam; weak
medium subangular blocky structure; friable; sticky, slightly plastic.

Bt2 -~ 18-47 inches; red (2.5YR 4/8), strong brown (7.5YR 5/6)
and yellowish brown (10YR 5/4) ("tiger stripes") clay; weak medium
platy parting to moderate fine and medium subangular blocky structure;
sticky, slightly plastic; few schist fragments.

2BC -- 47-75 inches; red (2.5YR 5/8) clay loam with yellow (10YR

7/6) mottles; weak medium subangular blocky structure; sticky,
slightly plastic; few angular quartz and schist fragments.

Classification: Clayey, mixed, thermic Typic Hapludult

Series: Catharpin
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Table A5S9. Profile description of pedon:

VA-011-140-(1-4)

Location: BAbout 3,100' south 168 degrees east of the junction of VA-
633 and VA-460 and 6,600' east 118' degrees south of VA-630

and VA-633.
Elevation: 725"
Landscape: summit position - broad ridge top
Vegetation: cut-over pine with hardwoods

Slope: 3 percent

Remarks: capping is thinner here
Description:
Ap —- 0-10 inches; yellowish brown (10YR 5/4) loam;.

Btl -- 10-25 inches; strong brown (7.5YR 5/6) clay; friable,
slightly sticky slightly plastic.

Bt2 -- 25-35 inches; red (2.5YR 4/6) clay; friable, slightly
sticky slightly plastic.

2Bt -- 35-70 inches; red (2.5YR 4/6) clay.

Classification: Clayey, mixed, thermic Typic Paleudult

Series: Turbeville (discontinuity not allowed, kandic)
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Table A60. Profile description of pedon:

VA-011-142-(1-4)

Location: About 1,200' north 3 degrees east of the junction of VA-630
and VA-460 and 4,700' east 125 degrees south of the
junction of VA-634 and Va-460.

Elevation: 745"

Landscape: at the break in slope from a gently sloping interfluve
(shoulder position)

Vegetation: meadow grasses
Slope: 1-2 percent

Remarks: still raining like h...

Description:
Ap -- 0-6 inches; brown (10YR 4/3) loam; sticky, non-plastic.
Btl -- 6-44 inches; red (2.5YR 4/6) clay with strong brown

(7.5YR 4/6) mottles; weak medium subangular blocky structure; sticky,
slightly plastic.

Bt2 —- 44-60 inches; red (2.5YR 4/6) clay with strong brown
(7.5YR 4/6) mottles; weak medium subangular blocky structure; sticky,
slightly plastic.

2BC -- 60-70 inches; red (2.5YR 4/6) clay with white (SYR 8/1)
mottles; weak coarse subangular blocky structure.

Classification: Clayey, mixed, thermic Typic Paleudult

Series: Turbeville (discontinuity not allowed, kandic)
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Table A61. Profile description of pedon:

VA-011-144-(1-4)

Location: About 1,000' east 102 degrees south of the junction of VA-
26 and VA-663 and 7,700' north 5 degrees east of the
junction of VA-26 and VA-615.

Elevation: 730"

Landscape: summit of a long gently sloping finger ridge
Vegetation: woodlands

Slope: 2-3 percent

Remarks:

Description:

Ap -- 0-6 inches; dark yellowish brown (10YR 4/4) loam; friable;
non-sticky, non-plastic; common rounded and subrounded quartz gravels.

Btl -- 6-16 inches; yellowish red (SYR 4/6) clay; weak fine
subangular blocky structure; friable; sticky, slightly plastic:; few
rounded and subrounded quartz gravels.

Bt2 -- 16-36 inches; red (2.5YR 4/6) clay; friable; moderate
fine and medium subangular blocky structure; few rounded and
subrounded quartz gravels.

2BC -- 36-70 inches; red (2.5YR 4/6) clay with reddish yellow

(7.5YR 6/6) parent material mottles; weak medium and coarse subangular
blocky structure; friable; sticky, slightly plastic.

Classification: Clayey, mixed, thermic Typic Hapludult

Series: Catharpin
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Table A62. Profile description of pedon:

VA-011-145-(1-3)

Location: About 1,500' east 102 degrees south of the junction of VA-
26 and VA-663 and 7,700' north 5 degrees east of the
junction of VA-26 and VA-615.

Elevation: 730"

Landscape: summit position of a wide, long gently sloping finger
ridge
Vegetation: meadow grasses - pasture

Slope: 2-3 percent

Remarks: sun is shining
Description:
Ap —- 0-8 inches; dark yellowish brown (10YR 4/4) clay loam;

friable; non-sticky, non-plastic; common angular and subrounded quart:z
gravel.

Bt -- 8-33 inches; red (2.5YR 4/6) clay; moderate medium
subangular blocky structure; friable; sticky, slightly plastic; few
gravels at base of horizon.

2BC -- 33-53 inches; red (2.5YR 4/6) clay-clay loam with reddish

yellow (7.5YR 6/6) parent material mottles; weak medium and coarse
subangular blocky structure; friable; sticky, slightly plastic.

Classification: Clayey, mixed, thermic Typic Hapludult

Series: Catharpin
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Table A63. Profile description of pedon:

VA-011-146-(1-3)

Location: About 4,100' west 280 degrees north of the junction of VA-
608 and VA-657 and 10,300' east 930 degrees south of the
junction of VA-608 and VA-26.

Elevation: 810

Landscape: summit to shoulder position of a prominent ridge top
Vegetation: cut-over and cleared woodland

Slope: 4 percent

Remarks:

Description:

Ap -- 0-6 inches; dark brown (7.5YR 4/4) loam-sandy loam; common
subrounded gravel.

Bt -- 6-40 inches; dark red (2.5YR 3/6) clay with reddish yellow
(7.5YR 6/8) mottles; moderate fine and medium subangular blocky

structure; friable; sticky, slightly plastic; few iron-stone and
quartz gravel.

2BC -- 40-50 inches; dark red (2.5YR 3/6) clay; weak medium and
coarse subangular blocky structure; friable; sticky, slightly plastic.

Classification: Clayey, mixed, thermic Typic Hapludult

Series: Appomattox (2BC not allowed)
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Table A64. Profile description of pedon:

VA-011-147-(1-4)

Location: About 600' north 330 degrees west of the junction of VA-608
and VA-657 and 14,100' east 90 degrees of the junction of
VA-608 and VA-26

Elevation: 845"

Landscape: side slope (200 meters from summit) on a prominent upland
ridge top

Vegetation: meadow
Slope: 3 percent

Remarks:

Description:

Ap -~ 0-10 inches; dark brown (7.5YR 4/2) silt loam.

Btl -- 10-18 inches; strong brown (7.5YR 4/6) clay loam; weak
medium and coarse subangular blocky structure; friable; slightly
sticky, slightly plastic; few quartz gravel.

Bt2 -- 18-60 inches; dark red (2.5YR 3/6) clay; moderate fine
and medium subangular blocky structure; sticky, slightly plastic;
common rounded quartz gravel.

2BC -- 60-73 inches; dark red (10R 3/6) clay; weak fine and
medium subangular blocky structure.

Classification: Clayey, mixed, thermic Typic Paleudult

Series: Turbeville (kandic)
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Table A65. Profile description of pedon:

VA-011-148-(1-3)

Location: About 2,600' north 300 degrees east of the junction of VA-
616 and VA-24 and 1,100' south 210 degrees west of VA-654
and VA-24.

Elevation: 820"

Landscape: shoulder position off an interstream divide
Vegetation: mixed hardwood - pine forest
Slope: 3 percent

Remarks: The lower part of the Bt2 at approximately 65" has the
reticulate mottling pattern commonly associated with
plinthite materials, but plinthic materials were not
vertical at the site. Bored with hand auger; probe truck
couldn't penetrate it.

Description:

Ap -- 0-5 inches; dark brown (7.5YR 4/4) loam; few rounded and
subrounded gravels.

Btl -- 5-28 inches; dark red (2.5YR 3/6) clay; weak fine,
medium and coarse subangular blocky structure; friable; sticky,
slightly plastic; few rounded and subrounded gravels.

Bt2 -- 28-62 inches; red (10R 4/6) clay with pinkish gray (7.5YR
7/2) and strong brown (7.5YR 5/6) mottles; moderate medium platy

parting to weak medium angular blocky structure; friable; sticky,
slightly plastic; common rounded and subrounded gravels.

Classification: Clayey, mixed, thermic Aquic Paleudult

Series: Turbeville (chroma 2 at 28 inches not allowed, kandic)
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Table A66. Profile description of pedon:

VA-011-149-(1-4)

Location: About 500' north 348 degrees west of the junction of VA-627
and VA-631 and 2,800' east 120 degrees south of the
junction of VA-627 and VA-24.

Elevation: 825"

Landscape: narrow ridge top - summit position
Vegetation: cut-over hardwood forest

Slope: 0-2 percent

Remarks:

Description:
Ap -- 0-5 inches; yellowish red (5YR 4/6) clay loam.

Btl -- 5-21 inches; red (2.5YR 4/6) clay; moderate medium and
coarse subangular blocky structure; friable; slightly sticky, slightly
plastic.

2Bt2 -- 21-40 inches; red (2.5YR 4/6) clay; moderate medium
subangular blocky structure; friable; slightly sticky, slightly
plastic.

2BC -- 40- inches; dark red (2.5YR 3/6) clay loam; weak medium
and coarse subangular blocky structure; slightly sticky, slightly
plastic.

Classification: Clayey, mixed, thermic Typic Hapludult

Series: Catharpin
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Table A67. Profile description of pedon:

VA-011-150-(1-4)

Location: About 3,200' north 348 degrees west of the junction of VA-
24 and VA-26 and 4,600' west 281 degrees north of the
junction of VA-656 and VA-24.

Elevation: 890"

Landscape: ridge top - summit position
Vegetation: meadow grasses

Slope: 0-2 percent

Remarks:

Description:

Ap -- 0-5 inches; dark brown (7.5YR 3/4) sandy loam-loam.

Bt -- 5-30 inches; red (2.5YR 4/6) clay with reddish yellow
(7.5YR 6/6) mottles; moderate fine and medium subangular blocky
structure; friable; slightly sticky, slightly plastic; few subrounded
quartz pebbles.

2BC -- 30-45 inches; red (lOR 4/6) clay; weak medium and coarse
subangular blocky structure; friable; sticky, slightly plastic.

2C -- 45-75 inches; red (10R 4/6) clay loam-clay with strong
brown (7.5YR 4/6) mottles; weak medium and coarse subangular blocky
structure; friable.

Classification: Clayey, mixed, thermic Typic Hapludult

Series: Catharpin
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Table A68. Profile description of pedon:

VA-011-151-(1-4)

Location: About 3,000' west 268 degrees south of the junction of VA-
691 and VA-647 and 500' south 194 degrees west of the
junction of VA-648 and VA-460.

Elevation: 845"

Landscape: on the summit of an approximately 100 meter wide finger
ridge

Vegetation: edge of oak woods
Slope: 0-2 percent
Remarks:

Description:
Ap -- 0-5 inches; dark yellowish brown (10YR 4/4) sandy loam.

B -- 5-25 inches; dark red (2.5YR 3/6) clay; weak medium and
coarse subangular blocky structure; friable; sticky, slightly plastic.

2BC -- 25-37 inches; red (10R 4/6) clay; weak fine and medium
subangular blocky structure; sticky, slightly plastic.

2C -- 37-58 inches; red (10R 4/6) sandy clay loam with reddish
yellow (7.5YR 6/6) parent material mottles; rock controlled structure.

Classification: Clayey, mixed, thermic Typic Hapludult

Series: Catharpin (dark red Bt not allowed)
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Table A69. Profile description of pedon:

VA-011-152-(1-3)

Location: About 1,000' west 394 degrees north of the junction of VA-
691 and VA-647 and 1,900' east 83 degrees north of the
junction of VA-648 and VA-460.

Elevation: 845"

Landscape: summit position at the end of a very long gently sloping
ridge top

Vegetation:
Slope: 0-2 percent

Remarks: This landscape is on a finger ridge or colluvial fan that is
lower in elevation than a major ridge 600 meters away. The
whole portion sampled oppears to be capping material (>70").
This is a very uniform material.

Description:
Ap -- 0-6 inches; dark brown (7.5YR 4/4) loam-sandy clay loam.
Btl -- 6-36 inches; dark red (2.5YR 3/6) clay; moderate fine and

medium subangular blocky structure; friable; sticky, slightly plastic.

Bt2 -- 36-70 inches; dark red (2.5YR 3/6) clay; weak medium
platy parting to weak medium subangular blocky structure; friable;
sticky, slightly plastic.

Classification: Clayey, mixed, thermic Typic Paleudult

Series: Turbeville (kandic)
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Table A70. Profile description of pedon:

VA-011-153-(1-3)

Location: About 7,00' east 115 degrees south of the junction of VA-
691 and VA-647 and 2,350' west 242 degrees south of the
junction of VA-691 and VA-643.

Elevation: 785"

Landscape: side slope - shoulder position
Vegetation: hardwood and young pine

Slope: 3-4 percent

Remarks: some sandy strata in the 2BC

Description:

Ap -- 0-10 inches; dark yellowish brown (10YR 4/4) sandy loam;
common subrounded gravel.

Bt -- 10-32 inches; red (2.5YR 4/6) clay with strong brown
(7.5YR 5/6) mottles in the lower part; weak fine and medium
subangular blocky structure; friable; sticky, slightly plastic.

2BC -- 32-62 inches; dark red (10R 3/6) clay with red (2.5YR
5/6) mottles in the lower part;moderate coarse platy parting to

moderate medium and coarse subangular blocky structure; friable;
sticky, slightly plastic.

Classification: Clayey, mixed, thermic Typic Paleudult

Series: Turbeville (discontinuity not allowed, kandic)

141



Table A71. Profile description of pedon:

VA-011- 154-(1-3)

Location: About 1,300' north 318 degrees west of the junction of VA-
719 and VA-691 and 6,100' west 292 degrees north of the
junction of VA-727 and VA-641.

Elevation: 845"

Landscape: very broad nearly level upland position
Vegetation: Virginia pine and black jack oak
Slope: 0-2 percent

Remarks: The material examined is capping material, but the
underlying layers rejected the probe efforts. Below 44" was
very compact.

Description:

Ap -- 0-10 inches; dark yellowish brown (10YR 4/4) sandy loam.

Btl -- 10-24 inches; red (2.5YR 4/6) clay; weak medium and
coarse subangular blocky structure; friable; sticky, slightly plastic.

Bt2 -- 24-44 inches; dark red (2.5YR 3/6) clay with reddish
yellow (7.5YR 6/8) mottles; weak medium platy parting to weak coarse

angular blocky structure; firm; slightly sticky, slightly plastic;
common angular and subrounded quartz gravel.

Classification: Clayey, mixed, thermic Typic Hapludult

Series: Appomattox
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Table A72. Profile description of pedon:

VA-011-155-(1-3)

Location: About 100' north 356 degrees west of the junction of VA-631
and VA-460 and 2,100' north 319 degrees west of the
junction of VA-635 and VA-460.

Elevation: 835"

Landscape: summit positionon a broad gentle interfluve
Vegetation: acorn mulch - residential lot
Slope: 2 percent

Remarks: This profile was buried under 12" over-burden fill.
14"-34" is very "pan-like" and compact but since we got the
probe through it, no "X" designation is used.

Description:

Ap ~-- 0-14 inches; dark yellowish brown (10YR 4/4) sandy loam-
loam; few subrounded gravel.

Btl -~ 14-34 inches; mottled red (2.5YR 4/6) clay loam with
strong brown (7.5YR 5/6) mottles; weak fine and medium platy parting
to weak fine subangular blocky structure; very firm; slightly sticky,
slightly plastic.

Bt2 -- 34-50 inches; dark red (2.5YR 3/6) clay with few strong
brown (7.5YR 3/6) mottles; weak fine platy parting to weak fine

subangular blocky structure; friable; slightly sticky, slightly
plastic.

Classification: Clayey, mixed, thermic Typic Paleudult

Series: Turbeville (kandic)
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Table Bl. Data.

QUADRANGLE X Y Elev Size(in?] Landscape Color
Appomattox 003.20 001.25 790 0.08 C R
Appomattox 004.10 008.10 740 0.07 C R
Appomattox 014.50 006.70 780 0.09 C R
Appomattox 006.10 004.60 790 0.12 C R
Appomattox 001.95 002.10 790 0.19 C R
Appomattox 005.90 006.00 790 0.28 C R
Appomattox 014.60 004.80 770 0.70 C R
Appomattox 003.15 009.90 790 0.12 C R
Appomattox 010.85 010.10 790 0.028 C R
Appomattox 009.80 020.65 705 0.12 cC Y
Appomattox 002.50 007.75 770 0.08 C R
Appomattox 014.45 001.80 760 0.06 C R
Appomattox 001.50 010.10 730 0.06 C R
Appomattox 001.30 017.60 755 0.06 cC Y
Appomattox 017.20 008.20 705 0.10 cC Y
Appomattox 000.80 008.00 720 0.05 C R
Appomattox 016.90 009.60 725 0.12 cC Y
Appomattox 014.00 010.10 730 0.12 cC Y
Appomattox 005.65 005.05 800 0.40 C R
Appomattox 001.95 018.05 740 0.09 cC Y
Appomattox 016.30 010.00 740 0.19 C Y
Appomattox 004.60 015.90 740 0.07 c Y
Appomattox 012.95 008.85 795 0.06 C R
Appomattox 016.50 001.80 705 0.06 cC Y
Appomattox 003.50 003.45 830 0.40 C R
Appomattox 007.40 003.70 825 0.62 cC Y
Appomattox 005.65 003.80 825 0.44 cC Y
Appomattox 007.40 001.80 835 0.13 C R
Appomattox 005.30 000.40 890 1.08 C R
Appomattox 007.35 006.25 865 0.20 C R
Appomattox 003.50 012.50 820 1.0 cC Y
Appomattox 006.30 007.15 835 0.07 C R
Appomattox 007.60 003.45 830 0.19 C R
Appomattox 003.80 017.00 765 1.50 I Y
Appomattox 015.15 012.30 740 3.0 I Y
Appomattox 017.75 011.90 725 0.40 I Y
Appomattox 013.95 015.70 700 0.12 I Y
Appomattox 003.40 018.90 760 13.00 I Y
Appomattox 010.70 009.05 850 0.13 I Y
Appomattox 012.45 001.20 850 1.20 I R
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Table Bl. Data (continued).

Appomattox 017.60 013.40 735 1.0 I Y
Holiday Lake 021.45 038.15 805 0.06 C R
Holiday Lake 021.55 038.60 860 0.06 C R
Holiday Lake 023.60 037.30 880 0.13 cC Y
Holiday Lake 018.65 035.80 750 0.14 C R
Holiday Lake 019.45 035.30 725 0.07 C R
Holiday Lake 022.30 039.10 890 0.12 C R
Holiday Lake 020.80 040.70 930 0.44 C R
Holiday Lake 019.70 035.50 745 0.12 C R
Holiday Lake 021.10 029.40 760 0.07 C R
Holiday Lake 019.80 036.40 830 0.08 C R
Holiday Lake 022.50 028.50 750 0.05 C Y
Holiday Lake 021.70 033.80 805 0.10 C R
Holiday Lake 021.05 033.55 800 0.14 C R
Holiday Lake 020.80 037.15 800 0.08 C R
Holiday Lake 021.10 037.80 820 0.13 C R
Holiday Lake 022.30 035.20 795 0.06 cC Y
Holiday Lake 022.10 036.95 835 0.31 C R
Holiday Lake 021.75 037.90 830 0.08 C R
Holiday Lake 019.10 041.75 750 0.12 C R
Holiday Lake 019.30 041.00 770 0.14 C R
Holiday Lake 023.05 037.80 840 0.07 cC Y
Holiday Lake 021.80 029.70 805 0.40 C R
Holiday Lake 020.10 037.50 840 0.06 C R
Holiday Lake 022.80 038.15 840 0.06 cC Y
Holiday Lake 021.30 026.40 790 0.07 C R
Holiday Lake 021.70 039.30 980 0.06 C R
Holiday Lake 018.60 038.50 700 0.12 C R
Holiday Lake 018.60 037.55 690 0.56 C R
Holiday Lake 034.30 025.05 620 0.19 cC Y
Holiday Lake 033.95 024.40 610 0.13 C R
Holiday Lake 019.45 031.00 830 2.10 I/ R
Holiday Lake 032.40 036.00 570 0.10 C R
Holiday Lake 028.70 044.20 685 0.19 C R
Holiday Lake 032.90 035.85 570 0.06 cC Y
Holiday Lake 029.20 045.00 640 0.08 cC Y
Holiday Lake 031.85 043.25 635 0.31 C R
Holiday Lake 028.65 045.15 655 0.08 cC Y
Holiday Lake 029.00 044.70 655 0.62 C R
Holiday Lake 027.40 034.80 745 0.08 C R
Holiday Lake 030.20 042.65 630 0.08 cC Y
Holiday Lake 018.70 044.00 750 0.08 cC Y
Holiday Lake 028.70 045.31 680 0.08 cC Y
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Table Bl. Data (continued).

Holiday Lake 029.90 042.65 670 0.56 C R
Holiday Lake 029.60 033.10 670 0.25 cC Y
Holiday Lake 026.55 036.05 760 0.22 cC Y
Holiday Lake 031.55 042.00 635 0.25 cC Y
Holiday Lake 030.10 042.25 640 0.06 cC Y
Holiday Lake 027.50 034.10 720 0.08 cC Y
Holiday Lake 029.35 043.20 675 0.62 cC Y
Holiday Lake 021.70 041.00 950 0.19 C R
Holiday Lake 029.65 044.50 610 0.06 cC Y
Holiday Lake 029.30 038.75 700 0.08 cC Y
Holiday Lake 031.70 042.60 620 0.25 cC Y
Holiday Lake 028.40 043.00 700 0.40 cC Y
Holiday Lake 031.75 042.25 630 0.30 C R
Holiday Lake 035.10 034.00 600 3.50 I Y
Holiday Lake 027.10 037.60 770 1.30 I/ Y
Pamplin 031.70 008.80 650 0.1 C Y
Pamplin 031.70 010.10 600 0.05 cC Y
Pamplin 025.20 007.50 660 0.10 cC Y
Pamplin 022.40 011.20 660 0.06 cC Y
Pamplin 035.60 016.00 600 0.13 c Y
Pamplin 019.40 006.80 710 0.25 cC Y
Pamplin 022.70 000.90 715 0.06 cC Y
Pamplin 023.60 007.20 715 0.19 C R
Pamplin 020.00 004.90 670 0.10 cC Y
Pamplin 030.40 007.35 630 0.06 cC Y
Pamplin 028.40 010.10 625 0.06 cC Y
Pamplin 028.70 002.40 685 0.20 cC Y
Pamplin 029.50 005.60 650 0.25 cC Y
Pamplin 018.80 007.30 720 0.4 cC Y
Pamplin 027.80 002.10 670 0.19 cC Y
Pamplin 020.40 001.60 650 0.06 I Y
Pamplin 028.20 011.10 660 0.28 I Y
Pamplin 032.10 009.20 660 0.18 I Y
Pamplin 032.60 010.40 650 0.25 I Y
Pamplin 029.20 013.40 630 0.12 I R
Pamplin 024.80 007.40 705 0.25 I Y
Pamplin 020.60 011.90 710 1.4 I Y
Pamplin 020.70 007.80 730 2.5 I Y
Pamplin 024.00 006.30 710 1.0 I Y
Pamplin 027.20 005.40 720 6.0 I Y
Pamplin 024.80 004.40 745 1.0 I Y
Pamplin 018.30 009.20 730 0.12 I Y
Pamplin 018.80 011.50 710 1.0 I Y
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Table Bl. Data (continued).

Pamplin 021.90 002.70 680 0.08 I Y
Pamplin 021.70 008.40 700 0.31 I Y
Pamplin 028.20 012.30 680 0.19 I Y
Pamplin 023.50 007.20 700 0.4 I R
Pamplin 021.10 000.90 681 0.06 I/ Y
Pamplin 030.40 018.40 630 0.13 I/ Y
Pamplin 022.80 000.20 690 0.19 I/ Y
Pamplin 030.50 017.50 620 0.06 I/ Y
Pamplin 029.20 012.60 630 0.12 I/ Y
Pamplin 031.00 017.60 620 0.19 I/ Y
Pamplin 027.80 012.80 660 0.4 I/ Y
Pamplin 022.10 000.80 710 0.12 1/ Y
Pamplin 032.80 020.80 590 0.09 I/ Y
Pamplin 032.20 019.80 605 0.19 I/ Y
Vera 008.75 027.70 830 0.50 C R
Vera 007.50 027.80 820 0.50 C R
Vera 017.35 024.60 700 0.07 C R
Vera 015.00 024.55 710 0.19 C R
Vera 005.10 023.00 880 0.35 C R
Vera 002.20 037.05 725 0.25 cC Y
Vera 007.10 034.30 730 0.20 C R
Vera 005.10 041.70 630 0.12 C R
Vera 006.40 024.90 830 0.06 C R
Vera 007.75 028.70 840 0.19 C R
Vera 009.70 032.50 850 1.4 C R
Vera 013.40 022.95 850 0.4 C R
Vera 005.70 024.40 850 1.0 C R
Vera 008.80 028.80 850 0.40 C R
Vera 014.40 024.80 720 0.28 C R
Vera 003.80 042.15 625 0.08 C R
Vera 011.90 031.45 720 0.12 C R
Vera 017.45 041.40 760 0.15 C R
Vera 000.90 044.40 814 1.75 C R
Vera 007.90 024.80 820 1.0 C R
Vera 008.10 034.50 750 0.19 C R
Vera 009.75 023.60 817 0.10 C R
Vera 012.75 027.70 785 0.40 C R
Vera 009.10 033.30 780 0.12 C R
Vera 012.00 027.20 775 0.15 cC Y
Vera 004.40 041.10 680 0.12 C R
Vera 001.00 026.05 755 0.06 C R
Vera 008.50 025.90 770 0.08 C R
Vera 014.00 031.25 785 0.12 C R
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Table Bl. Data (continued)

Vera 002.00 039.85 670 1.0 C R
Vera 017.50 042.45 755 0.4 C R
Vera 008.60 033.65 770 0.13 C R
Vera 002.60 038.35 755 0.31 C R
Vera 014.60 031.20 785 0.9 C R
Vera 007.25 033.70 750 0.4 C R
Vera 001.75 037.30 750 2.0 C R
Vera 006.20 034.20 695 0.10 C R
Vera 008.75 027.00 790 0.09 C R
Vera 011.45 030.90 760 0.19 C R
Vera 007.80 032.50 810 0.09 C R
Vera 018.00 037.50 700 0.13 C R
Vera 003.20 041.65 640 0.12 C R
Vera 005.60 043.00 640 0.06 C R
Vera 003.35 041.90 640 0.15 C R
Vera 000.30 038.35 730 0.13 C R
Vera 011.80 026.10 800 0.06 C R
Vera 003.65 038.50 690 0.15 C R
Vera 004.25 038.90 655 0.12 C Y
Vera 013.30 026.20 770 0.10 C R
Vera 016.70 030.30 820 2.0 I R
Vera 002.75 033.00 748 0.12 I R
Vera 005.95 032.20 765 0.09 I/ R
Vera 001.70 028.35 720 0.09 I/ R
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Figure Bl10. Third-degree trend surface of interfluves.
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Figure B29. Second-degree trend surface of the actual

surface.
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Figure B28. Third-degree trend surface of the actual
surface.
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Figure B29. Fourth-degree trend surface of the actual

surface.
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Figure B30. First-degree trend surface of all data points.
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Figure B31l. Second-degree trend surface of all data points.
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Figure B32. Third-degree trend surface of all data points.
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Figure B33. Fourth-degree trend surface of all data points.
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Figure B34. First-degree trend surface of colluvium.
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Figure B35. Second-degree trend surface of colluvium.
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Figure B36. Third-degree trend surface of colluvium.
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Figure B37. Fourth-degree trend surface of colluvium.
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Figure B38. Second-degree trend surface of interfluves.
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Figure B39. Third-degree trend surface of interfluves.
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Figure B40. Fourth-degree trend surface of interfluves.
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Figure B41l. First-degree trend surface of non-red soils.
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Figure B42. Second-degree trend surface of non-red soils.
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Figure B43. Third-degree trend surface of non-red soils.
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Figure B44. Fourth-degree trend surface of non-red soils.
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Figure B45. Second-degree trend surface of red soils.
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Figure B46. Third-degree trend surface of red soils.

196



[}
David Cree

Piney Mtn \_

31 ‘ Bent fraek
30 VA—26 Vera

[Dakville

4

Hollywood

64p

ppomattox River

Suanee_ Creek

@,

{460

QO = U 0N ©COC

Fourth—degree trend surface of red soils.

Figure B47. Fourth-degree trend surface of red soils.
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