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PART I

BEDROCK AND SURFICIAL GEOLOGY OF THE

HARRY S. TRUMAN RESERVOIR AREA,

WEST-CENTRAL MISSOURI

by

Ronald A. Ward and Thomas L. Thompson

INTRODUCTION

This report deals with the nine-county area in which

the Harry S. Truman Reservoir is located. The Missouri

Geological Survey became involved in the area in 1974,

with major interest concentrated in the Pomme de Terre

River Valley. This report relies heavily on existing

published and unpublished geologic information for the

nine-county area and is not the result of extensive new

field investigations.

A discussion of the physiography of the area gives S

the reader a sense of perspective in which the sections on

"Bedrock Geology" and "Surficial Geology" are presented.

"Bedrock Geoloqy" deals with the becrock, defined as "a

general term for the rock, usually solid, that underlies

- 1 or other unconsolidated, superficial material" (Gary

1972: 67) . The depos;its Iyirc above the bedrock are dis-

S'':"'<, unde7- thu headine <f "Surficial Geology"; surficial

osaits are de'fined as "unconsolidated and residual, •

:]*uvial, or i facial deposits lyino on bedrock or occur-

rinj on or near Earth's surface; -it is qenerally unstrati-

fied and represents the mo-t recent of eoloqic deposits"

S(;ar-y ]972: 714). -

S

I . . . . . . ... , , , , , , , . . . . . . . ' ' " . . . . . .
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Special appreciation is extended to Dr. William H.

Allen, who initiated our involvement in the project, and S

who was in charge of activities until his resignation

from the Survey in 1975.

PHYSIOGRAPHY 3

The area of concern in this report is located within

two major physiographic provinces (Figs. 1 and 2): the

Ozark Plateaus and the Great Plains. The boundary between

these areas is drawn roughly at the westernmost exposure

of Mississippian-age strata.

The Ozark Plateaus province is subdivided into the

Salem and Springfield plateaus. The Salem Plateau (Bretz

1965: 30) is underlain by Grdovician-age strata in the

area covered by this report, and is generally characterized

as having moderate to high relief with steep slopes,

especially adjacent to major river valleys and their tribu-

taries. Bluffs 30 meters or more in height are not un-

common. The ridges in most areas are flat and narrow,

but considerable expanses of rolling country intervene

between major river valleys.

The Springfield Plateau (Springfield Plain of McMillan

1976), which lies west of the Salem Plateau, is underlain

Ly Mississippian-age strata. The juncture of these two

plateaus is known locally to the south as the Eureka

Springs Escarpment, although it is not particularly well

developed in the Truman Reservoir area. The character

S - this area is much the same as that of the Salem Plateau,

zithough it has slightly less relief and the slopes are

less steep.

The Ozark Plateaus province is joined on the west by

the Greit Plains province (Fig. 2). The Osage Plains

.. . .. 0 . . . . . . . , ... .. . . .. q,
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(Cherokee Lowland of McMillan 1976), a subprovince of

the Great Plains which includes the area of this report,

is underlain by Pennsylvanian-age strata. It is charac-

terized by gently rolling to flat topography with a

moderately well developed drainage system.

The bedrock structure of the Osage Plains is charac-

terized by west-northwestward dipping strata, becoming

progressively older eastward. This contrasts with the

Ozark Plateaus province, which is underlain by strata

which dip south-southwest, south of Lake of the Ozarks,

and north-northeast north of the Lake. The structural

pattern is a result of a structural high, the long axis

of which trends northwest-southeast, roughly along the

long axis of the Lake of the Ozarks. Local deviations

in structure are to be expected throughout the area.

BEDROCK GEOLOGY

Within the Truman Reservoir area (Fig. 3), the bed-

rock formations comprise four major rock types. These

are (oldest first):

a. Dolomite, sandstone, and sandy, cherty dolomite

(Ordovician rocks);

b. Limestone and cherty limestone (Mississippian

rocks);

c. Shale and sandstone, with minor limestone and

economically important coal (lower part of

Pennsylvanian rocks); and

d. Alternating shale and limestone, with minor

sandstone (upper part of Pennsylvanian rocks).

The bedrock geologic map of the region (Fig. 3)

depicts the distribution of these four basic rock types.

. . .. ... . . , ,m , n m • ml n . . . . . . . . . . .
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Each type has distinct physical attributes, and their

identification is important to understanding the geologic S

setting of the Truman Reservoir area.

Ordovician System

The oldest rocks exposed in the Truman Reservoir

region are those of the Ordovician System; they are

divided by specific rock types into three distinct forma-

tions. The topography of the region is underlain by 0
Ordovician strata and is generally quite rugged, particu-

larly near the major rivers and their tributaries. How-

ever, some of the divides are broad and relatively flat,

especially toward the southeastern part of the region.

The three rock fcrmations identified are, from

oldest (lowest) upward: Gasconade Dolomite (Og),

Roubidoux Formation (Or), and Jefferson City-Cotter

Dolomites (Ojc). They all contain brown to buff dolo- 0

mite and cherty dolomite (dolomite is a high magnesium,

low calcium carbonate), but differ in the amount of

quartz sand present either as beds of sandstone or as

free sand grains in dolomite, and in the type and amount 0

of chert (commonly known as flint).

Gasconade Dolomite - Gasconade Dolomite generally

consists of a massive, relatively chert-free upper dolo-
mite and a lower dolomite containing bluish-black banded 0

chert. In some places the Gasconade contains a type of

fossil algae that weathers to a hard, porous surface

resembling an elongate biscuit. This characteristic is

particularly well exposed in road cuts near Bagnell Dam, 0

east of the Truman Reservoir area. The Gasconade Dolo-

mite ranges from 75 to over 90 meters in thickness in

the area of concern.

* 4



Although the Gasconade is generally essentially

free of quartz sand, in the Lake of the Ozarks region S

its base is defined by a thick (4.5 to 6 meters), con-

spicuous quartz sandstone (Gunter Sandstone Member of

Gasconade Dolomite) that makes an excellent marker for

the lower boundary. The uppermost Gasconade can be some-

times identified by the presence of a distinctive black

chert occurring just below the base of the Roubidoux.

The upper boundary is identified by the lowest (first)

occurrence of quartz sand grains, either free (floating) S

in the dolomite, or as a sandstone bed, marking the

lowest unit of the overlying Roubidoux Formation.

Roubidoux Formation - The Roubidoux Formation is

characteristically sandy dolomite and cherty dolomite,

usually with one or two beds of quartz sandstone. This

unit is an important groundwater aquifer in central

Missouri. The Roubidoux is not lithologically consistent,

and the percentage of sandstone may vary greatly from

place to place; thus, characteristically, the Roubidoux

is variable in rock type and is often very cherty, com-

monly with thick resistant beds of blue-black banded

chert, dolomite, and sandstone. The Roubidoux Formation

ranges from 30 to over 38 meters in thickness in the

Truman Reservoir area.

Jefferson City-Cotter Dolomites - This interval

consists primarily of buff to brown, hard to soft dolo-

mite, with some chert and a few beds or lenses of quartz

sandstone. Often, some of the upper part may be identi-

-ied as "Cotter Dolomite," but usually this interval is

simply called Jefferson City-Cotter Dolomites, because

the distinction between these two formations is generally

very difficult to make in the field. The overall thickness

of this sequence is 60 to 75 meters in this region.
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Mississippian System

In the Truman Reservoir region, there is a thick

sequence of limestone (high calcium carbonate) and

cherty limestone 90 meters in thickness, comprising

strata of the Mississippian System (M). On the geologic

map (Fig. 3) the Mississippian System, although subdivided

into several formations, is represented by one pattern

because of the essentially uniform nature of the sequence.

However, two formations are mentioned because of the

nature of the chert they contain and its importance to

the archeological study of the Pomme de Terre Valley.

The lower part of the Mississippian is combined in

a unit called the Chouteau Group (originally named by

Swallow in 1855 from Chouteau Springs, Cooper County,

Missouri). Chouteau is a name that has been used in

various ways, from comprising a "group" of formations in

one instance:

Chouteau Limestone

Sedalia Formation

Northview Formation

Compton Formation

to just identifying only the uppermost formation of the

above sequence. In the Truman Reservoir area the upper

part of the Chouteau Group (Chouteau Limestone in the

restricted use) is dolomitic and contains a distinct

blue-black nodular chert, with prominent white rinds,

that was used for flint tools in the past. The lower

anit of the Chouteau Group (called Compton Formation in

southwestern Missouri; Thompson and Fellows 1970) is a

high calcium limestone. Chert is generally restricted

to the upper part of the Chouteau Group, or to the

"Chouteau Limestone."

. . . . . . .. . . .I_ . . . . , , . . , . . ..
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Above the Chouteau is a thick sequence of high cal-

cium, fossiliferous limestone containing gray to white

nodular beds of fossiliferous chert separated by 3 to 9

meters of chert-free limestone. This limestone, generally

called the Burlington Limestone (named from Burlington,

Iowa), is widespread, and is very distinctive not only S

because of its rich fossil content (often over 90 percent

fossil debris), but also because of its high calcium con-

tent and its value as quarry stone. Above the Burlington

is a continuing sequence of limestone, less fossiliferous,

but still high in calcium.

Collectively, the Mississippian strata are over 60

meters thick, but this may vary depending on how much was

removed by erosion prior to deposition of the overlying

Pennsylvanian strata.

Pennsylvanian System

A period of erosion over most of Missouri followed

deposition of Mississippian sediments and preceded deposi-

tion of Pennsylvanian strata, during which much of the

Mississippian section was removed. While the limestone

was being removed by solution, most of the more resistant

chert remained behind (sometimes rounded) to be redeposi-

ted as a congolomerate or breccia of Mississippian chert

on the weathered limestone surface. In west-central

Missouri this conglomerate (sometimes called "Graydon")

is of variable thickness, and can be seen north of

uransville in road cuts on Missouri Highway 13 (St.

Clair County) beneath the thick basal Pennsylvanian

sandstone.

The Pennsylvanian rocks reflect a distinct change

- . . . . . . . ' . . . . . . . . . . . . . . .. . . .



in conditions of deposition from those of the Mississippian.

Whereas Mississippian strata are essentially all lime- S

stone, representing a stable shallow marine environment,

Pennsylvanian rocks are dominantly shale, with some lime-

stone and sandstone, generally representing unstable,

cyclic conditions of deposition changing from shallow S

marine to non-marine (continental) and back to marine.

Of special importance in lower Pennsylvanian sediments

are several commercially important coal beds. Also, the

large volume of "heavy oil" trapped at shallow depths in 4

thick sandstones in the lower part of the Pennsylvanian

sequence is a potentially important future economic

resource.

Cherokee Group - The lower Pennsylvanian unit (Pck
on Fig. 3) consists of sandstone, shale, and coal, with

a few limestone beds, comprising the Cherokee Group of

the middle Pennsylvanian Desmoinesian Series. Lower

Cherokee strata contain several thick sandstone with

intervening shale and coal beds. In some areas these

sandstones contain petroleum that is very thick and

asphalt-like. It has been quarried as an asphalt sand

for road construction. If the technology can be developed, 0

this "heavy oil" could possibly be produced as a petroleum

product.

Upper Cherokee strata are predominantly shale and

coal beds. Coal has been mined in this area for many 0

years, and has been described in detail by Robertson

(1971, 1973) and Wedge et al. (1976).

Post-Cherokee Strata - Pennsylvanian strata above

the Cherokee Group are basically an alternating sequence

of shale and limestone. Several of the limestones are

thick enough to be quarried, and one (Blackjack Creek)
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has been quarried in Kansas as a natural "cement rock."

The upper Pennsylvanian strata are predominantly shale,

but limestone is of greater importance than in the Chero-

kee; little coal (except for the Summit and Mulberry) of

mineable quantity is present in this area. This upper

unit (Pm-Plp on Fig. 3) consists of strata comprising the S

Marmaton Group of the Desmoinesian Series, and the

Pleasanton, Kansas City, Lansing, and Pedee Groups of

the Missourian Series.

SURFICIAL GEOLOGY

General Discussion

The fragmental, unconsolidated or semiconsolidated

materials lying on and above bedrock comprise the sur-

ficial materials. Thickness of these materials varies,

being very thin in some areas where erosion has kept pace

with rock weathering, but reaching several meters where

there has been redeposition and/or in situ accumulation

of rock debris. The nature of in situ accumulation of

weathered rock is largely a function of bedrock composi- 5

tion, whereas materials redeposited by water or wind have

no relationship with the bedrock upon which they rest.

Weathering of rocks is induced primarily by the chemical

reactions of water and air with mineral grains. Such S

reactions are facilitated where rock is fractured, in-

creasing the surface area exposed to water and air.

::xtensive vertical fractures are common to practically

all consolidated rocks, and many smaller fractures are

produced near the surface by frost action and wedging

by plant roots. Decomposing plant debris acidifies

S
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percolating water, which greatly increases its capacity

to corrode and weather rocks.

Carbonate rocks, limestones and dolomites, which are

particularly susceptible to solution, dominate the south-

eastern half of the area (Fig. 3). These carbonate rocks

of Mississippian and Ordovician age are slowly dissolved

by groundwater, both at the bedrock surface and at depth.

This results in the development of subsurface drainage

nets. Calcium and magnesium bicarbonate are removed in

solution, facilitated by the appreciable topographic

relief which makes for generally higher groundwater flow

rates near the surface. Particles of clay, grains of

sand, and nodules of chert are far less soluble than the

enclosing carbonate rock and thus accumulate at the bed-

rock surface as a residue (residuum).

The northwestern half of the area (Fig. 3) is under-

lain by shale, clay or sandstone (Pck), and by shale and

limestone farther northwest. In these areas, bedrock is

not subject to solution and subsurface drainage (excluding

the carbonate portion). Thus, surface runoff is greater

and residual materials are thin. Bedrock topography in

such areas more closely parallels the land surface and

lacks the major irregularities found in many parts of

carbonate-rock terrains.

Gravity and slope wash cause residual materials to

slowly creep downslope on hillsides, forming colluvium

that is in slow transit to valley bottoms. In general,

surficial materials are thinner on slopes than on adja-

-ent topographic highs and lows but absolute thicknesses

are controlled by a number of factors and are difficult

to correlate with topography, bedrock geology, or any

other single factor. Colluvium merges with alluvium at
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the base of the slope. Alluvium is unconsolidated

material that has been transported and sorted by stream-

flow. By the sorting action of running water, alluvium

is segregated into more or less distinct gravel, sand,

and silt-clay deposits.

Where alluvial deposits within the various valleys

represent former higher stream levels, such deposits are

referred to as terraces. Their development has been

studied in detail along the Pomme de Terre River by C.

Vance Haynes (in Wood and McMillan 1976). The types of

materials comprising the terrace deposits are often

variable, ranging in size from clay to gravel, and various

combinations.

Major influences on the surficial material develop- 0 4

ment in the area were brought on by changing Quaternary

climates over the last two million years of geologic

history. While the Truman Reservoir area was south of

the southernmost glacial advance, it did not escape the

influence of the last glacial retreat to the north.

Winds picked up silt and clay from the sediment-choked

valleys of the major rivers and redeposited this material

as a broad blanket on upland areas over most of the

state. Such wind-deposited sediment (loess) is thickest

along the Missouri River, thinning rapidly away from its

valley. Loess deposited over residual material in the

northern half of Cass County averages more than 1.5

meters in thickness. The remainder of the area to the

south is covered by a thinner loess deposit, thinning

from north to south.

Surficial Deposits Map

Area I. Bedrock underlyiiu this area is composed

0
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chiefly of interlayered shales and limestones. Surficial

material (Fig. 4) covering the limestone-shale sequence

averages 3 to 4 meters, but typically is thinner on lime-

stone outcrops. Compositionally, the material formed

over limestone is moderately permeable clay that may con-
0

tain chert fragments. The steeper slopes in the area are

underlain by limestones having surficial material cover

of 0 to 3 meters. Silt-size materials dominate the upper

portion of the sequence, reflecting the windblown silt

influence.

Area II. Much of Area Ii is overlain by thick

deposits of sand and clayey-sand materials derived from

the weathering of sandstone and shale bedrock. These
materials combine to form a moderately permeable over-

burden. The cover thickness ranges from 2.5 to 6 meters

on the upland areas. Steeper slopes in the area may have

a relatively thin sandy cover, grading to thick deposits

of sand and sandy clay along river bottoms.

Area III. This area is characterized by a thin sur-

ficial material cover (1.5 to 3 meters thick) developed

over silty shale and thin sandstone. Locally, the de-

posits may be 2.5 to 4.5 meters in thickness, depending

on the degree of slope. Generally, the surficial material

is silty on the uplands and more clay-rich in the low

areas.

Area IV. The unconsolidated cover in this area

ranges up to 3 meters or more in thickness. The combi-

nation of weathered sandstone, clay and shale produces

a relatively plastic and impermeable material. The area

is of relatively low relief, which is partially related

to the underlying soft shale beds. Unconsolidated

materials tend to be thin over sandstone beds.

S
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Area V. This area is underlain by partially cherty

limestone, with some siltstone in the southern part of

the area. A moderately permeable red clay deposit has

developed over the limestone, varying in thickness from

0 to 12 meters or more. This bedrock surface is very

uneven in the southern area. Solution of bedrock along

joints or factures has caused pinnacling of the bedrock

surface in some areas.

Area VI. Surficial material thicknesses vary con-
S

siderably in this area. The high ridges and steeper

bluffs may have no soil or a thin glade soil, while

gentle slopes and valleys may have 3 to 15 meters or more

of tan silty clay and chert gravel. Highly permeable,

sandy, silty clay, and chert gravel alluvium are preva-

lent in the deeply eroded valley bottoms. Surficial

materials, depending on whether they are on the ridge

tops, valley walls or valley bottoms, vary from a plastic

clay to a non-plastic deposit of sand and gravel.

Area VII. This area is characterized by a generally

thick, permeable, and very stony residual material cover.

Residual clay and chert gravel derived from the Roubidoux

Formation allow rapid percolation of surface water into

the underlying Gasconade Dolomite. The surficial

materials vary from 0 to 9 meters or more in thickness,

and the materials are characteristically very high in

chert content.

SUMMARY

The nine-county area affected by the Harry S. Truman

Reservoir is variable geologically. The easternmost

region is underlain by the oldest strata, of Ordovician

. . . . . . . . . , m .i , i i . . .. . . ,i I H I l I I i I I I l. . .



0 18

age, dominated by dolomites and sandstones. A generally

A thick deposit of surficial material comprised of clay,

sand, and chert rests on the dolomites and sandstones.

These units may be thin or absent adjacent to major stream

valleys. Joining the Ordovician-age bedrock along its

western edge is strata of Mississippian age. Here lime-

stones and cherts have formed a surficial cover of red

clay and chert. The remainder of the area to the west

is underlain by younger, Pennsylvanian-age strata. The
surficial material covering the area is relatively thin S

and dominated by clays and silts, and relief is low with

gently rolling topography.

The geology of the Truman Reservoir area is by no

means isolated from the other scientific disciplines S

whose reports follow. A good example can be found in

the report on vegetational patterns where a correlation

exists between the geology and the various types of vege-

tation covering the area today. Knowing the geology of

a given area is also important in understanding the types

of vegetation that have existed in the past. Similarly,

the geologist often uses the vegetation as an aid in the

geologic mapping of a given area. For example, pines

prefer sandy soils normally derived from sandstone bed-

rock, suggesting to the geologist that a given area is

underlain by sandstone.
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GLOSSARY

ALLUVIUM. Fragmental sediment (clay, silt, sand,

gravel) which has been transported and sorted by a stream.

BEDROCK. A general term for the rock, usually solid,

that underlies soil or other unconsolidated, surficial

material.

CHERT. A siliceous rock found as nodules and beds

within limestone or dolomite; also called "flint."

COLLUVIUM. Surficial materials which creep down

slopes; particularly, accumulations of such materials at

the base of slopes.

CYCLIC ROCKS. Strata characterized by repetitive

alternation of different rock types, such as shale, lime-

stone, and sandstone.

DOLOMITE. A sedimentary rock composed largely of

calcium-magnesium carbonate, commonly containing con-

siderable chert.

ESCARPMENT. A long, more or less continuous cliff

or relatively steep slope facing in one general direction,

breaking the general continuity of the land by separating

two level or gently sloping surfaces, and produced by

erosion or by faulting.

FRACTURE. A general term for any break in a rock,

whether or not it causes displacement, due to mechanical

failure by stress.

GROUNDWATER. Water within the earth, both in

unconsolidated surficial materials and in bedrock.

HEAVY OIL. Crude oil that has a low Baume gravity

or A.P.I. gravity.

. . . . . . . . . . .. . .. . . . . , | I / I I II I ro l
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LIMESTONE. A sedimentary rock composed largely of

calcium carbonate, commonly containing considerable chert.

LOESS. Silt and clay deposited by winds on uplands

during the latter part of the Pleistocene Epoch.

MISSISSIPPIAN. The period of geologic time follow-

ing the Devonian Period and preceding the Pennsylvanian

Period.

ORDOVICIAN. The period of geologic time following

the Cambrian Period and preceding the Silurian Period.

QUARTZ. Crystalline silica, an important rock-

forming mineral: SiO 2 .

RELIEF. The vertical difference in elevation

between the hilltops or mountain summits and the lowlands

or valleys of a given region.

RESIDUUM. Fragmental residue of rock weathering

left more or less in place as other material is removed;

particularly, such residue above soluble carbonate rocks.

ROCK. A consolidated or semiconsolidated material

of the earth's crust composed of one or more minerals.

SANDSTONE. A sedimentary rock composed of sand

grains.

SHALE. A fine-grained, slabby, relatively soft

sedimentary rock, consisting of a variety of minerals;

sometimes mistakenly called "slate."

STRATA. Beds or layers of sedimentary materials.

STRUCTURE. The relative arrangement of more or

less distinct segments of the earth's crust on either a

large or small scale; also, any segment separately, such

* as an uplift or basin.

SURFICIAL DEPOSITS. Unconsolidated and residual,

alluvial, or glacial deposits lying on bedrock or
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occurring on or near Earth's surface; it is generally

unstratified and represents the most recent of geologic

deposits.

TOPOGRAPHY. The configuration of the surface of

the land.

* 4•

i
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PART II

REPORT ON GEOCHRONOLOGICAL INVESTIGATIONS

IN THE HARRY S. TRUMAN RESERVOIR AREA

BENTON AND HICKORY COUNTIES, MISSOURI

by

C. Vance Haynes

INTRODUCTION

Since completing a preliminary report on the late

Quaternary geology of the Pomme de Terre River valley in 0

the Harry S. Truman Reservoir area (Haynes 1976), geo-

chronological investigations have continued with the

support of the U. S. Army Corps of Engineers. A Quater-

nary geologic map of part of the lower reaches of the S

Pomme de Terre River (Fig. 1) has been completed in pre-

liminary form and revised on the basis of investigations

in the field during 1975 and 1976. Detailed stratigraphic

cross sections of the ancient meander bend in the Breshears

Bottoms and alluvial terraces of the Pomme de Terre River

have also been made from nearly 400 meters of backhoe

trenches. These studies were augmented by soil core

sampling provided by the Missouri Geological Survey and

by soil studies conducted by Dr. Donald L. Johnson and

by Michael Miller of the University of Illinois, Urbana-

Champaign.

In addition, detailed stratigraphic and geochrono-

logic studies of Jones Spring, begun in 1973, were

continued. A series of cross sections through the ancient
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Figure 1. Surficial geologic map of the Breshears Valley,
Benton-Hickory counties, Missouri.
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spring provide a precise micro-stratigraphic framework

showing the complex developmental history of the sedi-

ments and their contents of Pleistocene vertebrates,

insects, and plants.

Sedimentological studies of the alluvial units are

underway in order to better understand the environments

of deposition, and studies of the interaction of alluvium

and colluvium as a function of time are being done to

evaluate the effects of changing climate on these proc-

esses.

ALLUVIAL TERRACES

All of the Quaternary deposits of the Pomme de Terre 0

River valley consist of alluvium and colluvium in the

form of terraces along the main stream and its tributaries.

In addition to the three terraces reported earlier (Haynes

1976) a fourth terrace (T-3) has been recognized and

mapped (Fig. 2).

The oldest Quaternary deposits recognized so far in

the area are relatively thin (about 1 meter) layers of

stream-rounded, tan colored chert gravels that occur on

the higher, relatively flat surfaces of the Paleozoic

carbonate bedrock. These are apparently gravel straths

developed during dissection of the Ozark Plateaus. They

could therefore be considered as higher terrace levels,

but until they are studied in more detail they will be

referred to simply as the "older strath gravels."

Trench 76-A was cut in terrace T-lb approximately

50 meters west of Rodgers Shelter and exposed Rodgers

alluvium to a depth of 3.5 meters (Fig. 3). The trench

reveals the interbedding of colluvium with alluvium and

0



280

~4

04

0 jj
'-4

4-J

(a

~-0

* NQrj -P

o So
0

H U
414.

* >

ry~



29

cultural debris between 10,000 and 5,000 BP. A buried

paleosol correlates in part with Stratum 2 at Rodgers

Shelter.

Two east-west backhoe trenches were placed across

the western part of Breshears Bottom in order to examine
the stratigraphy of the abandoned incised meander. Trench

76-B exposed the Koch formation, showed interfingering

with colluvial facies, and revealed paleosol facies devel-

oped on the formation. In low areas the Koch formation

(T-2) consists of gray, yellowish brown, and olive clay

with interbedded lenses of sub-rounded, chert-pebble

gravel and a basal chert-pebble gravel. The trench

revealed a transition up slope to reddish-brown clayey
silt and silty clay with interbedded chert-pebble gravel.

Adjacent to the bedrock hillside of the outer meander

loop this is overlain by dark gray to black, angular

chert-pebble to cobble colluvium.

Eastward, colluvial facies of the Koch formation

overlap a reddish-brown, sub-rounded, chert-pebble gravel

that forms a strath of T-3. These strath gravels contain

Q well-developed red paleosol with a fragipan and may

represent point-bar deposits of the stream that incised

the meander. The T-3 gravels rest in part over residual

red clay with interbedded chert lenses. In places,

rotten bedrock consists of sand made up of subhedral to

euhedral dolomite rhombs.

Trench 76-D, a north-south backhoe trench in T-lb

across from Rodgers Shelter, exposed Rodgers alluvium

and colluvial facies of interbedded chert and rctten

dolomite gravel with reddish-brown, clayey silt. A

weak cut-and-fill contact was observed at Rodgers in the

northern part of the trench. Charcoal was collected from
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both sides of the contact in the Rodgers alluvium, and

layers of leaf litter were collected from a backswamp 0

deposit in Pippins alluvium. These samples should pro-

vide reliable radiocarbon dates.

Two relatively short east-west trenches, 76-E and

76-F, were placed in Rodgers alluvium north of the spring

at Phillips Ford to re-examine the stratigraphy, collect

additional radiocarbon samples, and see if a cut-and-fill

contact had been missed in our earlier excavations. These

revealed that no significant contacts had been overlooked S

and that there were two concentrations of charcoal and

artifacts in lenses that merged eastward (Fig. 4). Both

charcoal and pollen samples were collected and plotted

on the sections. In Figure 4 a section from the 1973 0

exploratory trench (Trench 73-A) is included for compari-

son and to show the stratigraphic position of the radio-

carbon dates.

SPRING DEPOSITS

Since the beginning of scientific excavations in

Jones Spring in 1973, a sequence of cross sections have 5

been maintained showing the micro-stratigraphy of the

vertical walls of the excavations. These profiles reveal

a complex stratigraphic sequence of peat formation,

intrusion of sandy gravels, spring discharge, more peat

formation, and subsequent burial by clay. The occurrence

of mixed sand and chert gravel (in some places with clay

and patches of peat) intruding the lower peat lens, and

4 the occurrence of micro-thrust faults in the peat,

indicates that eruptive di: charge occurred after a period

of more gentle discharge 'hat produced the lower peat.

4
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The indicated chain of events suggests reactivation of a

fault in the bedrock. 0

Numerous bones of extinct vertebrates have been

recovered from these deposits, and the stratigraphic

position of most of the specimens is known within this

detailed framework. Faunas are known from both the lower

peat and the upper peat, and numerous specimens have been

recovered from the intrusive gravels and the feeder sands.

Because of the indicated mechanism of emplacement of the

gravels it is quite likely that at least some of the

bones and organic matter have been reworked from lower

levels and incorporated into the gravels, feeder sands,

and upper peat. These problems can be better assessed if

and when the lower parts of the spring deposits are

examined.

RECOMMENDATIONS

Future geological work in the reservoir area should

include the excavation of at least three more relatively

long stratigraphic backhoe trenches to clarify the map-

ping, augment the geochronological seouence, and deter-

mine the paleoclimatic relations of alluvial-colluvial

interaction. These should be placed across the terraces

on the east side of the Pomme de Terre River south of

3oney Spring, across the meander bend on the west side

of the river opposite Buzzard Bluff, and on the east side

of the river south of Buzzard Bluff or on the west side

of the river south of Koch Spring. In addition, several

shorter test trenches should be made at critical places

to verify the mapping. Some of these should be across

tributary valleys.

i i, . . • ii i . . . 0 , . | i ...
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At the spring sites of Boney, Trolinger, Jones, and

Phillips a major effort should be made to ascertain the 0

lower, as yet unexposed, stratigraphy, and recover valu-

able faunal and floral remains before the area is

inundated. More work is now being done in these springs,

and further excavations are being planned.

REFERENCE CITED

Haynes, C. V.

1976 Late Quaternary Geology of the Lower Pomme de

Terre Valley. IN: Prehistoric Man and His

Environments: A Case Study in the Ozark

Highland, ed. by W. R. Wood and R. B. 5

McMillan. New York: Academic Press, Inc.

*O 5

*

* . .. . . .. . . ...



35

PART III

SPATIAL AND TEMPORAL DISTRIBUTION OF PLANT

RESOURCES IN THE HARRY S. TRUMAN RESERVOIR

by

Frances B. King

INTRODUCTION 4

The Truman Reservoir lies within the broad transi-

tional area between the tall grass prairie (Andropogon- 4
Panicum-Sorghastrum) and the oak-hickory forest (Quercus-

Carya). The eastern part of the reservoir is characterized

by rolling to hilly topography and widespread forest,

while the flatter western portion is prairie covered, with

forest restricted to stream margins and valleys. The

vegetation of the reservoir area is determined by the

interaction between climatic factors (principally pre-

cipitation) and geology (topography, bedrock, and soils)
'S

Braun 1950, King 1973, Kucera 1961, Kuchler 1964,

McMillan 1976).

Unlike the transition between two forest types, which

is generally gradual with an intermingling of the trees
of the different types, the ecotone between two dissimilar

communities such as forest and prairie is usually rela-

tively abrupt. The two communities often alternate in a

miosaic pattern established by local micro-environmental
factors, with only a narrow ecotone (Carpenter 1940,

'I

Kuchler 1974). It is this interdigitating pattern that
exists in the Truman Reservoir, where the uplands were,

i0
.. . .
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prior to Euroamerican settlement, often covered by prairie

and the forest restricted to the dissected topography

along the rivers and streams.

CLIMATE

In a distinctly prairie climate, the seasonal distri-

bution of rainfall and total annual accumulation are

favorable to the growth of grasses and other species

adapted to drought during the normal growing season,

while other factors such as fire or soil conditions are

relatively unimportant (Curtis 1959, Transeau 1935).

Tree growth in a prairie climate is also generally

limited to slopes and other protected areas where the

dessicating effect of sun and wind are minimized and,

in the past especially, some protection afforded from

prairie fires.

In contrast, the effects of edaphic differences and

fire become increasingly important in determining the

vegetation as an ecotone is approached, where either

forest or prairie might exist equally well. In a true

"forest" climate with abundant moisture favorably dis-

tributed throughout the growing season, fire and edaphic

factors are again unimportant except possibly as a modi-

fying factor in forest composition (Curtis 1959).

Presently, the Truman Reservoir lies within the

prairie-forest transition zone and its vegetation is

therefore more likely to be influenced by non-climatic

factors 'ian is the tall grass prairie to the west or

the deciduous forest farther east. However, in the past

the climate has oscillated between conditions more favor-

able to prairie and to forest development. During drier

* . . .
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periods, climate probably has had an overwhelming fluence 0

on the vegetation of the reservoir area. However, during

wetter periods the non-climatic factors, chiefly geology

and fire, become increasingly influential in determining

vegetation composition and distribution. 9

GEOLOGY

The eastern part of the Truman Reservoir lies within 0

the moderately dissected Salem Plateau, with steep relief

along the Pome de Terre River and its tributaries

(Fenneman 1938). The soils of this part of the reservoir

area are highly weathered, developed from cherty dolomite, 0

limestone, and sandstone (Scrivner et al. 1966), and the

high ridges and steep bluffs may have little or no soil.

To the west, the topography is generally flat-lying, with

moderately permeable to impermeable prairie soils derived 0

from Pennsylvanian age bedrock. Figure 1 shows the rela-
tive distribution of slope classes in areas of the reser-

voir underlain by different substrata. The Cherokee low-

land in the western part of the reservoir has a predomi- 0

nance of flat uplands or gentle slopes; the transitional

Springfield Plateau, underlain by Mississippian age

Burlington Limestone and Ordovician (Jefferson City)

Dolomite, has a somewhat more even distribution of slope 0

classes, still dominated by the gentler slopes, and the

Roubidoux Sandstone has a relatively large amount of

relief. The substrata are important not only because of

the differences in the texture and chemistry of soils 0

derived from the, but also because the topography is

produced by differences in erodability, as well as by

the type of vegetation cover, which is to a large degree

*



38

60-

"Krebs subgr."

- 50-

40-

-

o30-

- ' Roubidoux Fm.

S 20-

",-. . . Burlington Ls.-

""0/ \ efferson City DoL

I I I I I

0-2 2-5 5-9 9-14 14+%
SLOPE CA TEGOR Y

Figure 1. Relative distributions of slope categories
by bedrock type, Benton County, Missouri (See Ward

and Thompson this volume for description and distri-
bution of bedrock types. "Krebs subgroup" includes
the Pennsylvanian deposits)

S



39 I

itself influenced by the topography and soils. Figure 2 S

shows the relationship between slope and the relative

amounts of forest and prairie. Less than 10% of the

points with slopes of 0-2% were forested at the time of

the General Land Office surveys in the early 1800's, with

nearly 100% of slopes greater than 14% forested. Thus,

the western half of the reservoir is primarily covered

by prairie, while the eastern half is forested either

with post oak (Quercus stellata) and Blackjack oak

(Quercus marilandica) or white oak (Quercus alba) dominated

forests depending on the situation.

Flat-lying areas, because of bedrock composition and/

or lack of erosion, frequently have more finely textured 0

soils with a high water retaining capacity in the upper

horizons but poor permeability, thus favoring the growth

of seasonal prairie plants with fine dense root systems

concentrated in the upper levels. In such situations, S

insufficient water is available at lower depths during

the late summer to support the more deeply and coarsely

rooted woody species (Daubenmire 1969, Kucera 1961).

Slopes, in comparison, tend to have more coarsely tex-

tured, rocky soils with greater permeability despite a

higher rate of run-off caused by the slope angle. Trees

are often able to outcompete grasses on slopes because

of more available moisture, resulting from both textural S

differences, and protection from sun and wind dessication.

In addition, erosion is greater on slopes, the dense

nrairie sod more readily broken, and tree seedlings more

likely to become established. Bruner (1931) found in

Oklahoma an extensive oak-hickory savanna controlled by

the sandy texture of the soil. Less sandy soils were

occupied by post oak, blackjack oak, and black hickory

(Carya texana).
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Bedrock geology and soils are also important in the 0

composition and distribution of forest. In the Ozarks

region, areas with larqe amounts of limestone and dolomite

are characterized by steep slopes, thin and rocky soil,

and frequently, cedar "qlades." These open stands, con-

sisting of scattered red cedar and scrubby hardwoods with

an undergrowth of grasses, seldom occur on better soils

(without disturbance such as overgrazing) since they are

readily outcompeted by more mesic species on such sites 0

(Kucera and Martin 1957, Read 1952). Sites with deeper,

more fertile, well-drained soil and/or more protected

sites support stands dominated by white oak or red oak,

while intermediate sites, with thin or poor soil or more 0

exposed sites, tend to be dominated by post oak, black

oak, blackjack oak and black hickory. These different

types may lie in close proximity to one another, reflect-

ing microenvironmental differences. Regionally, this 0

pattern is shown by the dominance of white oak in the

more dissected areas underlain by the Roubidoux sand-

stone and post oak and sometimes blackjack oak in the

flatter, transitional Springfield Plateau region. Up- 5

land forest, where it occurs in the western part of the

reservoir, is often found on poor sandy soil and is

frequently dominated by post oak and blackjack oak

similar to what Bruner (1931) found in Oklahoma. A 5

typical notation of the land surveyors in this section

of the reservoir was "poor and sandy soil, timber poor

blackjack barrens."

. . . . . .. . .. i • i ! . . . . . . .
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FIRE 9

The disparity between the mosaic of forest and

prairie that might be expected in the eastern part of

the Truman Reservoir, and the savanna-like "barrens" 0

which actually covered much of the area at the time of

Euro-American settlement (McMillan 1976) suggests that

factors other than climate and soils are important in
si shaping the vegetation of this region. Unlike cedar

glades, which can be correlated with bedrock geology

(Kucera and Martin 1957, Read 1952), the "barrens"

mapped from the government land office surveys of the
early 1800's show no edaphic or topographic affinity;

rather, they occur apparently at random in areas that

have, since settlement, grown into dense forest.

Fire appears to be the important additional factor
in determining the vegetational history of western

Missouri. As in much of the Ozarks, fire-intolerant

red cedar (Juniperus virginiana) was almost completely

absent from the Truman Reservoir at the time of the
government land office surveys, although it is ubiquitous

today. (In part, the modern distribution of red cedar

has been influenced by man's disturbance of the land-

scape as well.) The same is true of sugar maple (Acer

saccharum), another thin-barked, fire susceptible

species which occupies somewhat more mesic sites. At

the time of the surveys, red cedar and sugar maple were

;nly recorded on a few protected bluffs, usually on the

leeward sides of rivers. Buzzard Cave bluff, the area

east of Rodgers Shelter, is one of the best examples of

an area which was covered by rod cedar and suqar maple

prior to settlement.

I
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Fire has a significant effect on vegetation, and

Indians had numerous reasons for augmenting the frequency

of naturally occurring fires (Table 1) (Day 1953, Gordon

1969, Vogl 1974). Not the least important reasons are

the effects on the composition, density, and species 0

diversity of forest resources. Figure 3 shows the rela-

tionship between biomass and species diversity following

a fire. Diversity (the number of species present) is

highest in an early forest stage when some successional

species are still present. Biomass (total amount of

vegetation) continues to increase for a long period, but

would be expected to level off in a mature forest

(Whittaker 1970). Even though total biomass is smaller

in a less mature forest, there are more sprouts and

shrubs which can be exploited as browse by game animals;

in a mature forest, much of the biomass is tied up in

non-exploitable wood.

Several modern studies in Missouri advocate the thin-

ning of dense overstories to increase production of deer

and turkey food (Murphy and Crawford 1970, Ehrenreich

and Crosby 1960), or to promote fruiting of species

utilized by squirrels (Murphy and Ehrenreich 1965).

Fire would act to increase available food resources in

several ways: by killing some trees it would open the

canopy and incrcase nut anc fruit production of the •

remaining ones, by promotinj rroutinq of stumps of

trees burned back to the qrund level it would increase

'rowse and the amo ,t C; ra,< s ,:d shrub iinderstory.

Such unders tory 1 1 s woul d r e I lude both those impor-

tant au browse specir-.: anrd thcsc ef valuo directly to

man.

_ . . . . . , nn . . . . .*
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TABLE 1

Origins of Fire (Vogl 1974)

A. MAN

1. Expose or flush animals by destroying cover

2. Concentrate game in remaining good habitat

3. Maintain maximum productivity

4. Clear land for agriculture

5. Select for certain plant species

6. Stimulate flower, fruit and seed production

7. Create fertilizing ash

8. Facilitate harvesting crops

9. Communication

10. Increase visibility and mobility

11. Reduce and repel insects

12. Minimize attack by enemies and predators

13. Minimize effect of uncontrolled and warfare fires

14. Accidental

15. Increase decay resistance in grasses grown on

burned areas (for basketry)

B. LIGHTNING SET

C. SPONTANEOUS COMBUSTION

0

Sl

-I
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The number of trees in the Ozarks actually producing

nuts or fruits is relatively small today. However, the

"barrens" of the early 19th century government land

office surveyors were probably comparatively more pro-

ductive on a per tree basis than many modern denser

forests. Figure 4 shows the difference between a rich

white oak forest and what would probably have been

described by the land surveyors as a "brushy barrens,"

an area that has been burned by landowners periodically

for many years "to make the deer hunting better." The

bottomland forests had a density recorded by the sur-

veyors as about 4-8 trees per acre, compared to 60-130

trees/acre in modern stands in the vicinity of Rodgers

Shelter. These bottomland forests were probably compar-

atively rich in both nut and fruit producing trees and

in shrubby and herbaceous understory plants, as well as

in game being supported by those plants.

PLANT RESOURCES

Most of the Truman Reservoir area at the time of

the government land office surveys was covered by up-

land prairie, with widespread upland forests and barrens

only in the eastern half. Slope and bottomland forests

occurred along stream valleys, and there were numerous

bottomland prairies.

The prairie is relatively unproductive in terms of
hj si a food plant resources, with the majority of the

species being impalatable grasses. Only 37 of the 206
.. icLic plants listed as occurring in the western

Missouri Ozarks occur on the prairie (King 1976). Of

+-hese, 12 are important in the lowlands, and 8 in the

. . . • n n n i m I n" ' . . . . . n .. .
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Figure 4. Vegetation examples from Benton County,
Missouri. (a) MaLuie white oak forest-, and (b)
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uplands (Weaver 1954). By far the single most valuable

species, although not the most common, is the prairie

turnip (Psoralea esculenta), the roots of which were

collected in June and July in upland prairies and dried

and stored for winter use (Gilmore 1919). The starchy

tubers of the Jerusalem artichoke (Helianthus tuberosa)

and the hog peanut (Amphicarpa bracteata) are also

available in the late summer to early fall. The other

edible plants found in the prairie include greens

(Silphium, Asclepias, Oxalis, Plantago), fruit (Fragaria,

Physalis), and seeds (Helianthus, Artemisia, Sporobolus,

Solidago, Panicum, Elymus) with the majority becoming

available in the late summer or fall.

The greatest number of potential plant foods occur

within or adjacent to the forest, especially in ecotonal

or disturbed areas. Although the ecotone between forest

dand prairie is generally narrow, it still contains repre-

sentatives from both communities and tends to be more

diverse than either community alone, as well as having

a much higher animal population than either adjoining

community (Carpenter 1940). "Barrens" were probably

more similar to ecotonal areas than to open forest in

terms of plant diversity and wildlife habitat.

Like all plants, the distribution of specific food

* plants is determined by various microenvironmental

factors, the most important of which is generally the

amount of available moisture. Figure 5 shows the dis-

tribution of available plant resource species correlated

* with topography, or the size of the stream in the case

of floodplain forest. A relatively high percentage of

oaks occur on slopes and uplands; most other food pro-

ducing plant species become increasingly important with
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greater stream size, which is accompanied by greater 0

floodplain width as well as an expanded moisture gradient.

Figure 5 shows the distribution of arboreal plant

resource species, including sap, fruit, and nut producers.

The only group not represented is herbaceous "greens" or 0

potherbs, which comprise the greatest number of species

but have relatively little caloric value.

Sap was an extremely important food to many Indian

groups, since it became available before other plant 0

resources in the spring. Many tribes travelled to

special camps during the sugar season, boilding down the

sap into sucjgr and storing it for use throughout the

year (Densmore 1928, Gilmore 1919). Fruit producing 0

plants are widely spread and some are more common in

burned or disturbed habitats (-lackberries, strawberries,

black cherry, persimmon). Walnuts and hickory are more

common in the bottomlands and lower slopes, particularly 0

the more desirable species such as pecan (Carya illinoen-

sis) or shellbark hickory (Carya lacinosa). Oaks occur

relatively frequently on the uplands, but the best

acorns (largest, sweetest) come from Bur oak (Quercus

macrocarpa) and white oaks, which are both fairly mesic

and most common in the bottoms and on lower slopes.

It must be acknowledged that plants are not the

only resource that is important to subsistence. Water 0

at times must have been a limiting resource, and game,

fish, mussels, etc. were undoubtedly important. While

it is probably accurate to examine thL distribution of

plant resources in the fall and spring with the inten- 0

tion of predicting settlement patturns: in the fall

certain plant foods of high caloric value and preserv-

abili-y are available; in the spring sap is an important
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resource. However, it is probably meaningless to make

predictions on the basis of plant resources available

during the winter (there basically are none) or the

summer, because although plant resources are abundant,

game is very likely a more important factor at that time S

in determining settlement location.

RECONSTRUCTIONS OF PREHISTORIC PLANT

RESOURCE DISTRIBUTIONS S

The use of the early 19th century government land

office surveys to reconstruct pre-Euro-American settle-

ment or original vegetation is an effective method of

examining plant distributions at, at least, one point

in history. However, the vegetation recorded is much

different from that shown by maps of the "potential

natural vegetation" (Kuchler 1964, 1967; Rochow 1972, 0

Wuenscher and Valiunas 1967). This difference occurs

because the majority of the vegetation recorded by the

GLO surveyors was not in a "climax" state, precisely

reflecting geological boundaries and contemporary S

climate. Rather, the vegetation in many places was
"sub-climax" because of storm damage or disease-created

openings where the forest has returned to an earlier

successional stage. Fire may also modify forest compo- S

sition and structure. The "potential natural vegetation"

may itself be changed by climatic oscillations. Thus,

while it is possible to describe the potential vegeta-

tion of an area for a given set of environmental and

climatic parameters, it is much more difficult to recon-

struct actual past vegetation since it was affected by
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non-predictable, relatively random environmental events

such as storms, fire, or even climatic change.

Although climate is relatively uniform across the

Truman Reservoir area, it has fluctuated between wetter

and/or cooler and hotter and/or drier conditions in the

past (King 1973, Wood 1976, Wright 1976), so that it

might be expected to have had more, or less, of an

ecotonal climate than at present. An ecotonal climate

is one which does favor forest or prairie thus making

other environmental factors more important. Wright (1976)

suggested that the mid-Holocene warming/drying period

(Hypsithermal) was characterized by primarily drier con-

ditions than present, possibly accompanied by warmer

summer temperatures as were the more recent droughts of

the 20th century. King and Allen (1977) show that, on

the southern border of the prairie peninsula, conditions

were considerably drier and possibly warmer at 7000 BP,

with a return to more mesic climatic conditions about

4500 BP. Other evidence suggests that the period pre-

ceding the Hypsithermal was different from that which

followed it, possibly because of a difference in vegeta-
tional composition as more slowly migrating plant species

moved into the midwest from the areas they had occupied

during the Wisconsin glaciation.

Although there is as yet no Holocene vegetational

history of the western Missouri Ozarks, evidence from

southeast Missouri shows that they were occupied by some

tyj~e of deciduous (oak-hickory) forest during the early

Holocene (King and Allen, 1977). This forest was prob-

ably eradicated from all but the most mesic localities

by the ensuing Hypsithermal dry period, with prairie

becoming so well established that it was able to prohibit

0 p

0 i
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forest encroachment after the climate had ameliorated.

Although fire probably played an important role in the

continued absence of trees from many localities, areas

such as the "barrens" must have been fairly well denuded

of trees during the Hypsithermal, since oaks and hick- S

ories rootsprout readily and cannot be eradicated from

an area strictly by fire (Curtis 1959).

At the time of Euro-American settlement, many places

in the prairie peninsula (including the Truman Reservoir)

were showing signs of forest invasion onto the prairie,

an event which has been attributed to the relatively

moister conditions present during the neoglacial or

"little ice age," which ended prior to settlement (Wood S

1976). Despite less mesic climatic conditions since

then, however, other studies in the Midwest have shown

increases in forest mesophycity since settlement and

the cessation of prairie fires. In the absence of fire,

fire-intolerant species such as sugar maple and red

cedar have been assuming greater dominance in the fores

composition, despite somewhat less favorable climatic

conditions during the last 200 years (Auclair 1976, S

Auclair and Cottam 1971, Howell and Kucera 1956, Kucera

and Martin 1957, Wuenscher and Valiunas 1967).

Floodplains of higher-order streams were probably

increasingly less affected by climatic fluctuations of 0

the past, or by burning, than were uplands or gentle

slopes or lower rank intermittent streams. An exception

might be the terraces occupied by "bottomland prairie."

While available moisture at the present could certainly 5

support tree growth in these areas, it is possible that

such slightly higher, flat-lying terraces may have dried

out sufficiently during the Hypsithermal to eliminate

__ , . J .• |I I I| I . . . .... - .. . . . - . . . . ... -
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forest cover and allow prairie to become well established. 0

Forest encroachment may subsequently have been prevented

by either outcompetition by dense prairie stands or con-

tinued prairie fires. Alternatively, bottomland prairie

has also been associated with aboriginal agriculture in

some river valleys in the east (Gorden 1969); compared

to the uplands, bottomlands are even better for agricul-

ture in western Missouri than further east where there

is more precipitation. A third possibility is that 0

prairie has been favored on certain terraces by edaphic

conditions.

Vegetation and Settlement Patterns 0 4

Comparison of the woody food plants present in the

Truman Reservoir with those in the drier regions of east-

ern and central Kansas (Fia. 6) shows a greater diversity 0

in bottomland forest composition. Of the bottomland

species occurring in western Missouri, 49% occur in

central Kansas, while only 32% and 36% of the species

occurring on the slopes and uplands respectively con- 0

tinue to do so.

There are at least three factors of plant resource

availability that would argue for an increase in the

utilization of bottomland habitat during dry periods: 0

arboreal plant resources are more diverse and plentiful

in the bottomland (Figs. 5 and 6); death of trees would

occur more slowly and to a lesser degree in the bottoms;

and diversity would also decline more slowly. Albertson 0

and Weaver (1945) found that as an aftermath of the

drought of the 1930's, losses in the most xeric sites

and along intermittent streams were high, while losses

S

-!
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of trees along perennial streams and continuously flow-

ing springs were much lower. Because both plant and

animal resources would probably concentrate in the

remaining forest and near dwindling sources of water,

it is obvious that floodplain habitats would become

increasingly important under drier climate regimes.

There would be a concomitant decrease in the exploitation

of the uplands except for specific, enduring resources.

After the return to more favorable climatic conditions,

bottomlands would continue to supply the greatest diver-

sity and volume of plant resources, as well as being the

most profitable location for aboriginal agriculture.

It is probable that the spatial and temporal distri- S

bution of plant resources that once existed in the Tru-

man Reservoir area will also be reflected by settlement

patterns. It can be predicted that Indians would have

utilized the upland habitats of the Ozarks to a greater 0

extent during the early Holocene than during the subse-

quent dry period (Hypsithermal) when the species diver-

sity and forest density of the upland forests declined.

With fewer resources available in the uplands, bottom-

land habitats undoubtedly became increasingly important.

Agriculture apparently began in the Ozarks about the

time of the return to effectively moister climatic con-

ditions following the Hypsithermal. At that time,

bottomland camps would continue to be necessary adjacent

to garden plots although they might be occupied for only

brief portions of the year. Such a pattern of seasonal

occupation of agriculturally oriented base camps was 0

followed by the historic Osage (Chapman 1959).

Undoubtedly, analyses of settlement patterns and

archeologica] testing of sites in the Truman Reservoir
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will be as vital to the reconstruction of actual subsis-

tence activities as the reconstruction of resource dis-

tributions will be to understanding settlement. All are

approaches to a better understanding of man's evolving

relationship with his changing environment and all are 0

crucial to gaining a better knowledge of the first

approximately 10,000 years of human occupation of the

Truman Reservoir.

S

S

S
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PART IV

SOILS AND SOIL-GEOMORPHIC INVESTIGATIONS

IN THE LOWER POMME DE TERRE VALLEY, MISSOURI

by

Donald L. Johnson*

INTRODUCTION

Conceptual Framework

Soil is an integral part of all landscapes, as each

landscape is "capped" by a soil. Thus the upper few

meters of every geomorphic entity, be it a stream terrace,

hill, plateau, drumlin or whatever, consists of soil, and

one or more buried soils may be present. Such a soil-

geomorphic landscape unit is a paleoenvironmental "bank" 0 E

(a palimpsest) which theoretically contains information

traces of many, if not most, Quaternary environmental

changes and processes. Many paleoenvironmental traces,

however, become blurred with time and may be difficult 0

to read. The goal of a soil-geomorphic study is to

attempt to decipher such blurred records, and to gain an

understanding of the evolution of the soil-geomorphic

iandscape.

*Assisted by M. V. Miller and D. Stegner.

! "
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Scope of Proposed Work and Study Area

The present soil-geomorphic study was conceived

within this conceptual framework. Work was proposed to

provide basic soil-geomorphic information on the alluvial-

colluvial fill and adjacent bedrock areas of a selected

portion of the lower Pomme de Terre River, Hickory-Benton

counties, Missouri (see accompanying map in envelope).

The study encompasses an area in which several of the most

important archeological and paleontological sites in North

America occur, sites with long records of prehistoric

climate, plants, animals and humans (Wood and McMillan

1976). The soil-geomorphologic work done supplements and p

complements the paleontologic, archeologic, and geologic

work, and provides meaningful insights into the late

Quaternary environment and the processes which operated.

Work carried out includes principally the generation of a P

soils map supplemented with soil profile descriptions and

laboratory data. It also includes a soil-geomorphic

analysis and interpretation, specifically the soil-

geologic-archeologic relationships of the study area. P

Numerous undisturbed soil reference cores were also pre-

served as witness monoliths and are permanently curated.

1 SOIL MAP

Philosophy

* As a reasonable first step towards gaining an under-

standing of the soil-geomorphic evolution of the study

area, a soils mapping project was initiated. In addition

to gaining insights on the spatial relationships between
*D

*
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soil types and associated landforms, it was anticipated

that the accumulated information base necessary to pro-

duce a high resolution soil map would be invaluable for

later soil-geomorphic, archeologic and geologic inter-

pretations.

To produce a soil map that is meaningful for the

purposes stated above, and one which maximally complements

the geologic and archeologic work, it is necessary to map

in considerably greater detail and scale than is necessary

for a standard Soil Conservation Service survey report.

This requires a much tighter network of sampling sites

and, consequently, much more field work and supportive

lab data than is normally necessary for soil mapping.

Such high resolution soil mapping is time-intensive.

Description and Accuracy

The soil map that accompanies this report is designed

to be largely self-explanatory. It is based on field

work, on the use of black and white and color stereo-pair

air-photos at various scales, and on laboratory data.

During field mapping of the bottom lands in the study

area, extensive use was made of a truck-mounted hydraulic

coring rig, where 7 cm diameter soil cores were pulled

on a close-interval grid system (approximately 20 meter

squares). Such detailed mapping was not considered

necessary for upland soils. Thus, while the mapping

-curacy in general is at a reasonably high level, it

is variable, probably ranging between 75 to 100% in the

alluvial bottomlands, and somewhat less on the uplands

(as opposed to 30-60% in many Soil Conservation Service

* 4
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maps, Harris 1977). The estimated accuracy of different

areas on the map are as follows:

Area, Geomorphic Surface, Estimated Range
and Soils of Accuracy

Bottom lands:

T-0 (after Haynes 1976:49),
Fluvents* 90 - 100%

T-l(b), Ochrepts, Udalfs 90 - 95

T-l(a), Udalfs, Aqualfs 80 - 95
T-2, Udalfs, Aqualfs, Udolls, Aquolls 80 - 90

T-3, Udalfs, Aqualfs 75 - 85

Uplands:

Lost Hill - Udalfs, Aqualfs 75 - 85

Homestead Hill - Udalfs, Aqualfs 75 - 80

All others - Orthents, Udalfs, Udults 50 - 80

The highest mapping accuracy is in the Fluvents (TUfe

soils) and the Ochrept-Udalf complex (DFeEoe, THae and

Hua soils) on the floodplain and terraces of the Pomme

de Terre River valley. The reason that these soils were

mapped in greatest detail is because they are the ones

i> whisT: (as opposed to on which) Woodland, and Archaic-

late Paleo-Indian cultural materials respectively occur.

The soil-geomorphic-archeologic relations are discussed

in more detail later.

Map Organization

'Ihe acco..pany ing map uses mapping units at the

C, eat 6ruup and Familv; levels of the Soil Taxonomy (Soil

Survey S aff 1975). It is multi-colored and patterned

to highlight orders, great groups, and subgroups of

*Soil terms used herein are carefully exr1 alned and
defined on the map accompanying the report.
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soils and their spatial relationships to one another.

Further, it will show the location of each soil sampling

site where (a) soil descriptions were made, (b) soil

laboratory samples were collected, and (c) where soil

witness monoliths were taken. This soil map, when used 0

in conjunction with Figure 2, provides maximal informa-

tion on soil-geomorphic relationships in the lower Pomme

de Terre River valley. S

SOIL REFERENCE MONOLITHS

Philosophy of Preserved "Witness Columns"

There are numerous advantages of making light-weight

reference monoliths of Quaternary soils and sediments

(Johnson and Alexander 1975). Such intact and undisturbed
"witness columns" may be curated and used for reference

by archeologists, pedologists, and geologists just as

pressed plants and mounted skins are curated and used for

reference by botanists and zoologists. Preserving soil

witness columns in an area of great paleontologic and

archeologic importance that is soon to be submerged by

rising floodpool waters is highly desirable.

With this philosophy in mind, a systematic collection

and preservation of undisturbed representative profiles

described in the mapping area was undertaken. To date a

otal of 85 profiles have been curated. They are housed

in a combination sotrage-display cabinet specially built

for this purpose (Fig. 1).

L0
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Figure 1. Combination storage-
display cabinet for soil
monoliths.

* I
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Field Location and Curation of Monoliths

The field location of each reference monolith is

shown on the accompanying map. The reference monoliths 0

are curated at the Department of Geography, University

of Illinois, Urbana, and are available for study to any

interested party or parties upon request.

SOIL-GEOLOGIC, SOIL GEOMORPHIC, AND
SOIL-ARCHEOLOGIC RELATIONSHIPS

Soil Type, Geologic Age and Topographic Position

One of the informative results of the research to

date is that a clear relationship exists between soil

type and the degree o, soil profile development versus

geologic age of the parent material and topographic

position. For example, the TUfe soils show two different

expressions of profile development; TUfe1, a minimally

expressed Fluvent profile developed on stratified

alluvium of silt loam texture deposited within the past

few decades; and TUfe 2, a more expressed profile, where

stratification has been largely destroyed. Topographi- 0

cally, the TUfe soils are lowest-lyin(c whereas TUfe

soils occur {Alevaticnallv hiTher above the river.

Sird]: rry -h. Ochrepts (i),'eEoe Ind PFe'o 2c ) exhibit

L.tr ,rcan i ::ed -nd develo,-ed .ru files tlian the 5

d I I uv',1t S , all- in aimost cv.'ry cas t- ie topographically

hig, . T- ,l fis L - -nd , Ultisols maaintain this soil-

geolo'ic rat er. v r : ve havine strencor and

I

.. .. ., ., •, .• I I
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most organized profiles, while generally lying in topo-

graphically higher and highest positions on the landscape.

These soil-geologic relationships are shown in Figure 2

(the principal exception to this otherwise consistent

pattern is that some Udalfs occur with Ochrepts in topo- 0

graphically equivalent positions).

Breshear's Bottoms

One of the most complex soil areas on the map is in

the old cutoff meander known as Breshear's Bottoms. The

east side of the Bottoms is dominated by prairie soils

(Mollisols), whereas the southern part is pedologically

complex, with many different soils occurring over short

horizontal distances. Most of the latter soils are old

Alfisols having strongly expressed, highly ordered

profiles.

The radiocarbon chronolocy established in Breshear's

Bottoms shows that the original floodplain deposits, laid

down by the Pomme de Terre River when it still occupied

the old meander, are Pleistocene in age and beyond the

range of C-14 dating (i.e., 40,000 B.P.; Haynes 1976).

The soils complement the radiocarbon chronology by their

frequent strong expression of age, namely in their highly

ordered character (strong arqillic horizon formation, and

strong and deep profile (ifferentiation)

High En-rgy Profiles

Another intreresting relations!, ip that has been dis-

ccrned, a soi looorphologc one, is where 'gh r'nergy

*

*i I



S 71

0 
a0

UU

or

D D

-04-

c a a

C'n

0-

- -- - - - - - - - -

0 00

COC)

0)

cE-

J .D r(05-& c 2

-~ -

4 0 I ~ o



72

profiles occur immediately downslope of spring seeps. A 0

high energy profile is one that is well ordered and

strongly differentiated (e.g., a strongly leached and

weathered A2, maximal clay movement and accumulation).

Gravitational water is the chief energy source for order- 9

ing high energy profiles (Runge 1973:184). If relatively

small amounts of water move through a profile little

ordering occurs, other things being equal. If relatively

large amounts of water move through a profile, it becomes 0

well ordered (this model suggests that soil profiles are

like chromatographic columns in that water flow through

the column is the principal energy source for increasing

the order or decreasing the entropy of the column).

For example, the Typic Albaqualfs at the very east

end of Homestead Hill are maximally developed and occur

immediately downslope from where intermittently flowing

springs egress. With increasing downslope distance from

the springs there is a consistent decrease in profile

ordering.

Another example is on Torrace l(b) west of the

(former) suspensicn bridge on County Highway B, on the

north sidc of the Pomme de Terre River. A small cattle

pond betrays the presence of a spring that egresses juct

upslope from Udalfs developed in the terrace alluvium

(called "Rodger's alluvium"). Near the spring the soil

appears more ordered and is marginally intergiading from

a fiapiuda] f towards an Albaqualf. It appears that, in

fl .fai, soils clcses- to spring seeps (or any water

energy source) have more strongly expressed profiles than

tho: soils farther away. This information is valuable

IT soil genesis interpretations, in general-, plus could



73

be used to locate formerly active springs that are

presently dried up or extinct and not otherwise recog-

nizable.

"Rodger's Alluvium"

A distinctive dark brown (moist) IHolocene-aged

deposit of river alluvium has been informally called

"Rodger's alluvium" by Haynes and those of us working on

the H. S. Truman Reservoir project. It appears to have

begun being deposited about 11,000 years ago and stopped

about 2000 years ago (Ahler 1976; Haynes 1976; Haynes

personal communication 1978). It is an important geologic

unit since most of the Archaic and late Paleo-Indian

cultural materials occur in it (Ahler 1976, plus obser-

vations at the Montgomery, Hand and Sohn sites outside

the study area but within the region). Rodger's allu-

vium is characterized by soils that range from Dystric
Fluventic Eutrochrepts to moderately developed Hapludalfs

almost everywhere it was found. Both soils are observ-

ably distinctive in the field. The relationship is so

consistent that one could almost venture to say that,

wherever such soils occur in the bottom lands in the

area, Rodger's alluvium can be expected as the parent

material. 0

Soil Archeologic Relationships

Several generalizations can be drawn from the soil- S

archeologic relationships discerned in the study. First,

Archaic and Paleo-Indian cultural materials will not be

found in situ in the Udifluvents of the Osage River Basin,
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of which the Pomme de Terre is a tributary, unless the 0

material is reworked and secondarily deposited or is

intrusive by later Indians. The Udifluvents, and the

parent alluvium in which they have formed, are very late

Holocene in age, a conclusion also reached by Haynes 0

(1976: 58) based on a radiocarbon chronology established

for the Terrace-0 deposits. Likewise, no Woodland

materials may be expected within Eutrochrept-Hapludalf

profiles other than in the upper 25 to 50 cm or so

(mainly the plow zone). The mapped Eutrochrept-Hapludalf

complex in the study area is comprised of Holocene-aged

soils developed in Rodgers alluvium which, as mentioned

earlier, began accumulating about 11,000 years ago, and

ceased accumulating (except for occasional overbank

depositions) about 2000 years ago (Ahler 1976; Haynes,

this volume). The upper 25 to 50 cm (approximately) of

sediments are post-2000 B.P. overbank floodplain deposits.

Woodland materials may, of course, be expected in the

plow zone of any soil in the study area.

CONCLUDING COMMENTS

This report is meant to serve as a general overview

of the work performed to date. A great amount of accumu-

lated data has bcen generated through our work (and from

which this report was drawn) but, beyond that contained

-i the Appendix, is not included here due to space and

utilitarian considerations. Several scientific and general

information reports for publication are in progress that

wi]l draw upon an:> disseminate this information.

*)
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APPENDIX

The following appendix contains soil descriptions *

from the 7 cm diameter cores taken in the lower Pomme de

Terre River valley. The reader will note that some

locality descriptions are not included here: only those

localities are presented that were relevant to construct-

ing the accompanying soil map and to the preparation of

the main body of the text.

* E
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LocalIty: 1

"4

SOIL CLASSIFICATION: Dystric Fluventic Eutrochrept I

PEDO 110, : 1

LOCATIOI: In the NE 1/4 SW 1/4, Sec. 34, T39N, R22W, Benton County, MO.

SLOPE (C.): 0 - 2
GEOIHORPHIC SURFACE: T - I (b)

LAN FORN : Floodplain

ELEVATION: 680 ft. (207.4 m)
NATURAL VEGETATIOiN: Declduous Forest
PARENT MATERIAL: Alluvium MONOLITH PRESERVED: 0 - 8 ft. (0-2.39 m)

COLLECTED BY: D. L. Johnson and H. V. Miller, July 10, 1975
DESCRIBED BY: 0. L. Johnson and 14. V. lll fer, July 15, 1975

HORIZOil DEPTH(cm) S0IL DESCRIPTIOn!

Ap 0 - 18 Very dark gray brown (10 yr. 3/2 moist; 10 yr. 4/2 dry) silt
loam; weak to moderate granular to very weak medium platy
breaking out to weak to moderate medium subangular blocky;
friable; pH 6.4; plentiful fine roots; clear wavy boundary to:

A 18 - 41 Very dark gray brown (10 yr. 3/2 moist; 10 yr. 5/2 dry) silt loam;
3oderate medium subangular blocky; friable; pH 6.45; plentiful
to few fine roots; clear wavy boundary to:

B2  41 - 76 Very dark gray brown (10 yr. 3/2 moIst; 10 yr. 5/2 dry) silt
loam; weak to moderate medium subangular blocky; friable;

pH 6.5; very weak Illuvial surfaces; few fine roots; gradual
wavy boundary to:

B 76 -147 Dark brown (10 yr. 3/3 moist; 10 yr. 5/3 dry) silt loam; weak
to oderate medium to coarse subangular blocky; friable; pH 6.5;
very weak illuvial surfaces; very few fine roots;

C1  147 -198 Dark brown (10 yr. 3/3 moist; 10 yr. 5/3 dry); loam; structureless
single grain; very friable to loose; pH 6.6, gradual wavy boundary
to:

C2  198 -239 Dark brown (10 yr. 3/3 moist; 10 yr. 5/3 dry); sandy loam;
structureless single grain; loose; pH 6.8.

Pemarks: Sampling terminated at 239 cm; some cherty gravels at
198 cm. Monolith preserved (0-239 cm)

* 3

I
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LocalIty: 2

IQ
SOIL CLASSIFICATION: Dystric Fluventic Eutrochrept1
PEDON NO,: 2
LOCATIOIJ: In the INE 1/4 SW 1/4, Sec. 34, T39N, R22W, Benton County, MO.
SLOPE (%): 0-2
GEO;iORPHIC SURFACE: T-l(b)
LAiNDFOR : Floodplain
ELEVATIOiJ: 690 Ft. (210.45 m)
NATURAL VEGETATIOi: Deciduous Forest
PAREIT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and Hi. V. Miller, July 10, 1975
DESCRIBED BY: D. L. Johnson and Ii. V. Miller, July 15, 1975

HORIZOi 1  DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 18 Dark Brown (10 yr. 3/3 moist. 10 yr. 5/3 dry)silt loam;
moderate medium granular; Friable; pH 6.1; plentiful fine
roots; abrupt smooth boundary to:

A 18 - 28 Dark brown (10 yr. 3/3 moist; 10 yr. 5/3 dry) silt loam;
moderate fine to medium subangular blocky; friable; pH 6.1;
plentiful fine roots; clear wavy boundary to:

a 28 - 42 Dark brown (7.5 yr. 4/2 moist, 10 yr. 5/4 dry) loam; moderate
medium subangular blocky; firable; pl 6.3; plentiful fine
roots; weak clay skins; clear wavy boundary to:

B22 42 - 51 Dark reddish brown (5 yr. 3/4 moist; 10 yr. 5/4 dry) siltyclay loam; moderate medium subangular blocky; firm; p1 6.4;

plentiful fine roots; well-developed clay skins; some cherty
gravel and rocks; clear wavy boundary to:

lIB23 51 - 71 Dark reddish brown ( 5 yr. 3/4 moist; I0 yr. 5/4 dry) silty
clay loam; moderate medium subangular blocky; firm; pH 6.4;
few fine roots; well-developed clay skins; gravelly;

Remarks: Sampliny terminated at 61 cm where a cherty layer
was encountered; monolith preserved (0-71 cm)
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LocalIty: 3

0
SOIL CLASSIFICATION: Typic Paleudalf
PEDON N0,: 3
LOCATIOi: In the NE 1/4 Sw 1/4, Sec. 34, T39N, R22W, Benton County, Mo.
SLOPE (): 0-2
G OIIORPHIC SURFACE: T-2 (?)
LAiuFORk lower footslope
ELEVATION : 690 ft. (210.45 m) •
NATURAL VEGETATIOII: Deciduous forest
PARElT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and M. V. Miller, July 10, 1975
DESCRIBED BY; D. L. Johnson and Ii. V. Miller, July 25, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTIOV

0 Ap 0 - 17 Dark yellowish brown (10 yr. 3/4 moist; 10 yr. 5/2 dry) silt
loam; weak fine subangular blocky; friable; pH 6.6; abrupt
smooth boundary to:

B 17 - 27 Dark yellowish brown (10 yr. 4/4 moist; 10 yr. 5/3 dry) loam;moderate fine to redium subannular blocky; friable; pH 6.6;

weak clay skins; abrupt wavy boundary to:

B21 t  27 - 56 Dark yellowish brown (10 yr. 4/4 moist; 10 yr. 5/4 dry) loam;moderate medium subangular blocky; friable; pH 6.8; concentration

of stones in top 8 cm; clay skins; gradual wavy boundary to:

B22 t  56 - 89 Brown (7.5 yr. 4/4 moist; 10 yr. 5/6 dry) sandy clay loam;weak medium to coarse subangular blocky; friable; pH 6.8; well-

iw developed clay skins; intermittent gravel; some sandy inclusions;
gradual wavy boundary to:

B 89 - 119 Brown (7.5 yr. 4/4 moist; 10 yr. 5/4 dry) sandy clay loam;
weak medium to coarse subangular blocky; friable; ph 6.6;
Intermittent gravel; sandy inclusions;

0
Remarks: Sampling terminated at 119 cm. monolith preserved

(0- 119 cm)

0
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4
Local I ty: 4

SOIL CLASSIFICATION: Hapludalf
PED01 N0,: 4
LOCATIOW: In the SE 1/4 NW 1/4, Sec. 34, T39N, R22W, Benton County, MO.
SLOPE (%): 0-2
GEO;lORPHIC SURFACE: T-(a)?
LAIIDFOR;I: Touc lope
ELEVATIOII: 0O Ft. (207.4 m) S

NATURAL VEGETATIOIl: Deciduous Forest
PAREIT MATERIAL: Alluvium
COLLECTED BY: 0. L. Johnson and M. V. Miller, July 10, 1975
DESCRIBED BY: D. L. Johnson and Ii. V. ttIller, July 25, 1975

0

HOR I ZOI DEPTH (crn) SOIL DESCRIPTION

Ap 0 - 18 Brown (10 yr. 5/3 moist; 10 yr. 5/2 dry) silt loam; very weak 0
medium platy breaking out to weak fine subangular blocky;
very friable; pl1 6.5; abrupt smooth boundary to:

IIA 18 - 36 Dark brown (10 yr 3/3 moist; 10 yr 5/3 dry) silt loam; weak
to moderate medium subangular blocky; very friable; pH 6.7;
clear wavy boundary to:

lIB 36 - 51 Dark yellowish brown (10 yr 4/4 moist; 10 yr 5/4 dry) silt 9

I loam; weak to moderate medium suLangular blocky; friable;

pH 6.8; faint clay skins; clear wavy boundary to:

1i821d 51 - 78 Brown (7.5 yr 4/4 moist; 10 yr. 5/4 dry) silt loam; weak fine
prismatic breaking out to weak coarse subangular blocky; friable

pH 6.8; well-developed clay skins; clear wavy boundary to: •

11122 t 78 - 122 Brown (7.5 yr 4/4 moist; 10 yr 5/4 dry) silt loam; weak coarse
subangular blocky; friable; pH 6.9; well-developed clay skins;

Remarks: Sampling terminted at 122 c.m. monolith preserved
(0-119 cm) 0

* 6l
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Local I ty:

SOIL CLASSIFICATION: A)baquic Hapludlalf
PEDON 10,: 5
LOCATIOI: In the NE 1/4 SW 1/4, Sec. 34, T39N, 122W, Benton County, MO.
SLOPE ("): 3-5
GEOIORPHIC SURFACE: T-2(?)
LANDFOR Foots lope
ELEVATION: 690 ft. (210.45 m)
NATURAL VEGETATIOdl: Dociduous Forest

PAREIT MATERIAL: Al luvium
COLLECTED BY: D. L. Johnson and II. V. Miller, July 10, 1975
DESCRIBED BY: D. L. Johnson and 11. V. hiller, July 25, 1975

HORIZOI DEPTH(cm) SOIL DESCRIPTIOW!

Ap 0 - 24 Dark gray brow,,n (10 yr 4/2 moist; 10 yr 6/2 dry) slIt loam;
weak medium to coarse platy breaking out to weak fine to redium
subangular blocky; friable, pH 6.6; clear smooth boundary to:

A 24 - 48 Dark gray brown (1D yr. 4/2 moist; 10 yr. 6/3 dry) sIlt loam;

weak to moderate medium subanrular blocky; very friable; pH 6.8;

Abrupt wavy boundary to:

B21 t  48 - 57 Dark brown (10 yr 3/3 moist; 10 yr 6/2 dry) loam; moderate
medium subangular blocky; friable; pH 6.9; weak clay skins;

concentration of manganese pellets at BI/B2t boundary; clear
wavy boundary to:

B22tg 57 - 122 Gray (10 yr 5/1 moist; 10 yr 5/3 dry) loam; moderate to strong
medium to coarse subangular blocky; friable; plH 6.9; well-

developed clay skins; plentiful rmanganese pellets; scattered S
cherty gravel; common medium prominent rottles colored yellowish
red (5 yr 5/8 unrubbed) to red (2.5 yr 4/6 unrubbed); concentration
of cherty gravel and sand at 119 cm; ,,Lrupt smooth boundary to:

IIB3  122 - 187 Yellowish brown (I yr 5/4 rmoist; 10 yr 5/4 dry) clay loam; weak;
coarse, subangular blocky; very firm; pH 6.9, manganese nodules.
gradual wavy boundary to: 0

II C 187 - 208 Yellowish brown (10 yr 5/4 moist; 10 yr 5/6 dry) sandy loam;
single grain; loose; pH 7.2.

Rerark: Sampling terminated at 208 cm on cherty gravels.

Mone) d L: preserved (0-208cr) •.

S S
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Locality: 6

SOIL CLASSIFICATION: Typic Albaqualf
PEDON nO,: 6
LOCATION: In the NE 1/4 SW 1/4, Sec. 34, T39N, R22W, Benton County, MO.
SLOPE (,): 5-7
GFO;IORPHIC SURFACE: T - 2(?)
LANlFORi Footslope
ELEVATION 700 ft (213.5 m)
NATURAL VEGETATIOi: Deciduous forest
PAREIT MATERIAL: Allu\ium
COLLECTED BY: D. L. Johnson and I1. V. Miller, July 10, 1975
DESCRIBED BY: D. L. Johnson and 11. V. Miller, July 26, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 19 Brown (10 yr 4/3 mist; 10 yr. 6/2 dry) silt loam; weak medium
platy breaking out to weak fine subangular blocky; friable
pH 6.4; abrupt smooth boundary to:

A2  19 - 68 Gray (10 yr 5/1 roist; 10 yr 7/2 dry) silt loam; weak fine to

medium suhangular blocky; very friable; pH 6.5; few fine faint

mottles colored yello..'ish brown (10 yr 5/4 moist); large stone
and concentration of r-anganese nodules at A2/BI boundary; 
abrupt wavy boundary to2

B 2 t 68 - 78 Gray brown (10 yr 5/2 moist 10 yr 7/2 dry) loam; moderatemedium subangular blocky; friable; pH 6.8; well-deve)oped clay

skins; corvon rrediun prorinent rottles colored strong brown
(7.5 yr 5/8 moist) to yellowish red (5 yr 4/8 moist) to red
(2.5 yr 4/8 mist) clear wavy boundary to: 4

B22tg 78 - 122 Dark gray (10 yr 4/I mioist; 10 yr 7/3 dry) clay loa;; moderate

medium to coarse suanqular blocky; firm pH 7.0; very strong
clay skins colored dark gray (7.5 yr 4/0 unrubbed); many medium
pruminunt mottles colored red (2.5 yr 4/8 moist;

Remarks: Sampling terminated at 122 cm. monolith preserved
(0-119 cm).
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LocalIty: 7

SOIL CLASSIFICATION: Typic Aibaqualf
PEDON NO,: 7
LOCATION: In the NE 1/4 SW 1/4, Sec. 34, T39N, R22W, Benton County, MO.
SLOPE (%) : 5-7
GEONORPHIC SURFACE: T-2(?)
LANDFOR Footslope
ELEVATION : 700 Ft. (213.5 )
NATURAL VEGETATIOI: Deciduous forest
PARE.IT MATERIAL: Alluvium
COLLECTED BY: 0. L. Johnson and l. V. liller, July 10, 1975
DESCRIBED DY: D. L. Johnson and MI. V. lller, July 26, 1975

HORIZONJ DEPTH(cm) SOIL DESCRIPTIOV

* Ap 0 - 14 brown (10 yr 4/3 voist; 10 yr 6/2 dry) silt loam; weak fine
to medium suLangluar blocky; friable; pH 6.8; abrupt smooth
boundary to:

A12 14 - 23 Brown (10 yr 4/3 moist; 10 yr 7/2 dry) silt loam; weak fire
to redium suban.-olar blocky; friable; pH 6.7; clear navy
boundary to:

A2  23 - 36 Liyht brown grav (10 yr 6/2 moist; 10 yr 7/2 dry) slit loam;
weak fine to nedlur suLangular blocky; friable; pH 6.3; atrupt
wavy boundary to:

B2tg 36 - So Dark gray (10 yr 4/i moist; 10 yr /1 dry) silty clay; weak

to moderate medium prismatic breaking out to weak coarse

subnngular blocky; firm; pH 6.2 at top to 6.8 at bottom of
horizon; moderatc to weak silans; abrupt smooth boundary to:

B 90 - 119 Dark gray brown (2.5 yr 4/2 moist; 10 yr 6/1 dry) silty clay;
structareless massive; firm; pH 7.0;

Remarks: Sampling terminated at 119 cm. monolith preserved
(0-119 cm) 0
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Local I ty: 8

SOIL CLASSIFICATION: Typic Albaqualf
PEDON NO,: 8
LOCATION: In the \N 1/4 SW 1/4, Sec.. 34, T39N, R22W, Benton County, MO.
SLOPE (%) 9-I
GEOIIORPHIC SURFACE: T-2(7)
IANDFORN : Footslope
ELEVATIOW : 710 ft. (216.55 m) 5
NATURAL VEGETATIO;I: deciduous forest
PAREdT MATERIAL: a)luvIum
COLLECTED BY: D. L. Johnson and H1. V. 1iler, July 10, 1975
DESCRIBED BY: D. L. Johnson and 11. V. tiller, July 26, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 18 Dark cray (10 yr 4/1 noist; 10 yr 6/2 dry) silt loam; weak •
fine subangular blocky; friable; pH 6.9; clear smooth boundary
to:

A21g 18 - 33 Gray brown (10 yr 5/2 moist; 10 yr 7/2 dry) few medium, distinct

mottles (10 yr 6/8 moist) silt loam; weak fine subangular blocky;

friable; pli 6.8; few small tin and Fe concretions; clear wavy

boundary to: 5

A229 33 - 56 Light gray (10 yr 711 moist; 10 yr 7/2 dry) few, medium,
distinct mottles (10 yr 618 moist) silt loam; weak fine
subangular blocky; very friable; pH 6.7; cor:ton Hn Fe
concretions, up to 7 mm dla; abrupt wavy boundary to:

B 56 - 152 Gray brown (10 yr 5/2 moist; 10 yr 6/2 dry) common medium
2tg distinct mottles (10 yr 6/8 moist); silty clay abundant clay

skins; structureless massive; firm; p1  6.2 (top) to 7.0
(bottom); very fe: Fe concretions, Mn concretions common but smaller;
gradual wavy boundary to:

B 3 152 - 226 Pole brown (10 yr 6/3 )lst; 10 yr 6/2 dry); common to many, medium
to coarse, distinct moKttles (10 yr 6/8 moist); clay loam; weak
very coarse platy; firm; pH 7.0 (top) to 7.4 (bottom); abrupt
smooth boundary to:

II C 226 - 2144 brownish yellow (10 yr 6/6 moist; 10 yr 6,'l dry); clay loam;
structureless massive; firm; pH 7.4

Remarks: Samplinj ter'inated at 244 cm. mottling starts at
12 cm radual1y ir crea inq to a m.- xi7A '- in the B3 q,
then decrra',ing thereafter. Concentrjtions of
mangancs , cncretions at 127 c , a d at 178 cm.
Monolith preserved (238.8 cm).
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Local Ity: 
10

SOIL CLASSIFICATION: Typic Albaqualf
PEDON NO,: 10
LOCATIOi: In the NW 1/4 SW 1/4, Sec. 34, T39N, R22W, Benton County, MO.
SLOPE ('): 10-12
GEO;IORPHIC SURFACE:
LAilDFORi: Upper Focitslope
ELEVATIO4: 720 ft. (219.6 m) 0
NATURAL VEGETATIOj: Deciduous forest
PARE1LT MATERIAL: alluvium - Colluvium
COLLECTED BY: D. L. Johnson and 11. V. Miller, July 10, 1975
DESCRIBED BY: D. L. Johnson and M. V. IIler, July 26, 1975

HORIZON OEPTH(cm) SOIL DESCRIPTIOWI

6 Ap 0 - 17 Brown (10 yr. 4/3 moist; 10 yr 6/2 dry) silt loam; weak fine
subangular blocky; very friable; pH 6.5; abrupt smooth boundary
to:

IIA21 17 - 25 Yellowish brown (10 yr 5/4 moist; 10 yr 6/3 dry) silty clay loam;
moderate fine to medium subangular blocky; friable; ph=6.7;
manganese nodules and cherty gravel; few fine faint mottles
colored yellowish brown (10 yr 5/6 moist); abrupt wavy boundary 4
to:

IIA22  25 - 30 Yellowish brown (10 yr 5/4 moist; 10 yr 6/3 dry) silty clay

loam; moderate fine subangular blocky; very friable; pH 6.7;
manganese nodules and cherty gravel; few fine faint mottles
colored yellowish brown (10 yr 5/6 moist); abrupt wavy boundary to:

llB 2t 30 - 86 Yellowish brown (10 yr 5/4 moist; 10 yr 6/4 dry) silty clay
loam; moderate medium to coarse subangular blocky; friable;
pH 6.5 at top to 6.5 at bottom of profile; weak clay skins;
manganese nodules and cherty gravel; few to comnon fine distinct
mottles colored strong brown (7.5 yr 5/8 moist).

Remarks: Sampling terminated at 86 cm. by truncated core.
Monolith preserved (0-86 cm).
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LocalIty: 11

SOIL CLASSIFICATION: Typic Ochraqualf
PEDON NO,: 11
LOCATIOU: In the NW 1/4 SW 1/4, Sec. 34, T39N, R22W, Benton County, MO.
SLOPE (1): 9-11
GEOHORPHIC SURFACE:
LANDFOR1 : Upper footslope S
ELEVATION: 720 ft. (219.6m)
NATURAL VEGETATIOil: Deciduous forest
PAREIAT MATERIAL: Al luvium-col luvium
COLLECTED BY: D. L. Johnson and Ii. V. Miller, July 10, 1975
DESCRIBED BY: M. V. Miller, October 30, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTION

4 A 0 - 13 Dark brown (10 yr 3/3 moist; 10 yr 5/2 dry) silt loam; weak

fine to medium subangular blocky; very friable; pH 6.5; iron

stains; scattered chert gravel; clear, smooth boundary to:

A2  13 - 28 Dark yellowish brown (10 yr 3/4 moIst; 10 yr 5/2 dry) silt
loam; moderate medium subangular blocky; friable; pH 6.8;

iron stains; scattered chert gravel; few manganese stains
and very small nodules; clear wavy boundary to:

B21tg 28 - 66 Dark gray brown ( 10 yr 4/2 moist; 10 yr 6/2 dry) silt loam;
moderate medium to coarse subangular blocky; friable; pli 6.9;

clay skins; iron stains increase in size; scattered chert
gravel; manganese stains and small nodules; clear wavy boundary to:

B22tg 66 - 89 Dark gray brown (10 yr 4/2 moist; 10 yr 6/3 dry) to brown
(10 yr 4/3 moist) silt loam to silt loam; moderate medium to

coarse subangular blocky; firm; pH 6.9; clay skins; iron stains
become brighter and concretions appear; manganese nodules increase
in size and abundance; scattered.chert gravel; gradual wavy
boundary to:

B 89 - 119 Brown (10 yr 4/3 moist; 10 yr 6/2 dry) silt clay loam; %.eak S
medium to coarse subangular blocky; firm to very firm; pH 6.9;

decrease in clay skins; iron stains and concretions (5 mm diameter);
manganese nodules plentiful (10 mm diameter); scattered chert
gravel;

Remarks: Sampling terminated at 119 cm. Monolith preserved 5

(0-119 cm).
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Locality: i.)

SOIL CLASSIFICATION: Typic Paleudalf 0
PEDON 10,: 12
LOCATIOW: In the SW 1/4 SW 1/4, Sec, 34, T39N, R22W, Benton County, MO.
SLOPE M : 0-2

GEOWORPHIC SURFACE:
LAIIDFOR11l: Interfluve (summit)

ELEVAT101 : 750 ft. (228.75 m)
NATURAL VEGETATIOU: mixed deciduous forest
PAREdT MATERIAL: loess (?) over alluvial gravels (7) over dolomite
COLLECTED BY: D. L. Johnson and 11. V. Miller, July 10, 1975
DESCRIBED BY: D. L. Johnson and I'. V. Miller, N.D.

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 18 Dark gray brown (10 yr 4/2 moist; I yr 6/3 dry) slit loam;
weak fine to medium subangular blocky; friable; pH 4.8; abrupt
smooth boundary to:

A2  18 - 38 Yellowish brown (10 yr 5/6 moist; 7.5 yr 6/4 dry) silt loam;moderate medium subangular blocky; friable; pH 4.7; abrupt

wavy boundary to:

B21 t  38 - 57 Strong brown (7.5 yr 5/6 moist; 7.5 yr 6/4 dry) clay loam to
silty clay loam; moderate medium subangular blocky; friable;

pH 5.0; clay skins; abrupt wavy boundary to:

B22 t  57 - 71 Strong brown (7.5 yr 5/6 rolst; 7.5 yr 6/4 dry) clay loam;weak fine prismatic; friable; pH 5.0; clay skins manganese

nodules appear at 66 cm.; abrupt wavy to Irregular boundary to:

B31 71 - 109 Color equally proportional (between gray (10 yr 6/1 moist;
10 yr 7/I dry and yellowish red (5 yr 5/8 moist; 5 yr 5/6 dry)
10 cm; moderate medium to coarse prismatic; friable; pH 4.6;
clay skins; manganese nodules extend to 83 cm; abrupt wavy
boundary to:

B 109 - 119 Color equally proportional between gray (10 yr 6/I moist; 10
yr 7/1 dry) and yellowish red (5 yr 5/8 moist; 10 yr 6/6 dry)
loam; weak medium to coarse platy; consistence; pH 4.9; few
clay skins;

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).

I
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Locality: 13

SOIL CLASSIFICATION: Typic Udifluvent 2
PEDON 110,: 13 2

LOCATION: In the Sw 1/4, Sec. 33, T39N, R22W, Benton County, MO.
SLOPE (): 0-2
GEOIlORPIIC SURFACE: T-O (a)
LANDFORil Floodplain •
ELEVATIO! : 680 ft. (207.4m)
NATURAL VEGETATIO(I: Deciduous forest
PAREdT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and ti. V. Miller, July 10, 1975
DESCRIBED BY: Ii. V. Miller, October 22, 1975

HORIZON DEPTH(cm) SOIL OESCRIPTIONI
Surface 0.5 cm of gray sand
Ap 0 - 36 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) loam;

weak fine to medium subangular blocky; friable; pH 6.5; clear 0
wavy boundary to:

C1  36 - 143 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) to dark
brown (10 yr 3/3 moist) silt loam; moderate medium to coarse
subangular blocky; friable; pH 7.0; few very weak, illuvial
surfaces; from 40 cm. to 68 cm.; clear wavy boundary to:

C2  143 - 213 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) silt
loam; weak to moderate medium to coarse subangular blocky;
friable; pH 7.0; very weak Illuvial surfaces; gradual wavy
boundary to:

II C3 213 - 239 Very dark gray brown (10 yr 3/2 moist 10 yr 5/3 dry) silt loam
to loam. Structureless massive; firm pH 7.0; very weak S
illuvial surfaces extend to 221 cm.

Remarks: Sampling terminated at 239 cm. Monolith preserved
(0-239 cm).

4 0
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LocalIty: 14

SOIL CLASSIFICATION: Typic Ochraqualf
PEDON NO,: 14
LOCATIOil: In the NW 1/4, SE 1/4, Sec. 33, T39N, R22W, Benton County, MO.
SLOPE ('): 1-3
GEOIiORPHIC SURFACE: T-I (a)?
LANDFORII : Floodplain - Toeslope
ELEVATIOW: 700 ft. (213.5 n) 0
NATURAL VEGETATIOIj: Deciduoud forest
PAREIT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and ti. V. Miller, July 10, 1975
DESCRIBED BY: H. V. tilller, October 21, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTION

AP 0 - 18 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) silt loam; 0
weak fine subangular blocky; very friable; pH 5.5; clear smooth
boundary to:

A3  18 - 50 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) silt
loam; moderate medium subangular blocky; friable; pH 6.2;
clear wavy boundary to:

821 t  50 - 91 Dark brown (10 yr 3/3 moist; 10 yr 5/2 dry) silty clay loam;
strong moderate subangular blocky; firm; pH 6.2; clay skins;
few fine distinct mottles colored yellowish brown (10 yr 5/8
unrubbed); gradual wavy boundary to:

B22 t  91 - 152 Dark yellowish brown (10 yr 3/4 moist; 10 yr 5/3 dry) silty clay
loam; moderate to strong medium to coarse subangular blocky; S

firm; pH 6.3 to 7.1; clay skins; silans; few to many medium
distinct mottles colored yellowish brown (10 yr 5/8 unrubbed)
abrupt wavy boundary to:

B3 1  152 - 179 Dark brown (7.5 yr 4/2 moist 10 yr 5/3 dry) silty clay loam;
moderate medium subangular blocky; firm; pH 7.2; clay skins
with increased thickness and continuity; common to many mudium S
distinct mottles colored yellowish brown (10 yr 5/3 unrubbed);
abrupt wavy boundary to:

B 32 179 - 219 Dark gray (10 yr 4/I moist; 10 yr 6/2 dry) silty clay loam;weak to moderate medium subangular blocky; firm pH 7.3; well-

developed clay skins, but decreasing in thickness and continuity
In lower 15 cm.; few fine distinct mottles colored yellowish 0
brown (10 yr 5/8 unrubbed); clear wavy boundary to:

C 219 - 236 Dark gray (10 yr 4/i moIst; 10 yr 6/2 dry)silty clay loam;
g structureless massive; firm pH 7.2; no clay skins; few fine

distinct mottles colored yellowish brown (10 yr 5/8 unrubbed);

Remarks: Sampling terminated at 236 cm. Monolith preserved

(0-236 cm).
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Locality: _ _

SOIL CLASSIFICATION: Typic Udifluvent
PEDON NO,: 15
LOCAT|OII: In the NW 1/4, SW 1/4, Sec. 33, T39N, R22W, Benton Co., MO.
SLOPE () : 0-2
GEOIAORPHIC SURFACE: T-O (a)
LA14DFORII : Floodplain - toeslope 0
ELEVATIO14 687 ft. (209.53 m)
MATURAL VEGETATIOO: Deciduous forest
PAREAT MATERIAL: AlluvIurn
COLLECTED BY: D. L. Johnson and ti. V. Miller, July 10, 1975
DESCRIBED BY: H. V. 1IIller, April 30, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTION!

Ap 0 - 18 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry); silt
loam; weak fine subangular blocky; friable; pH 6.9; abrupt
smooth boundary to:

A12 18 - 28 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry); silt
loam (inclusion of very fine sand); weak fine subangular
blocky; friable; pH 7.0; Abrupt smooth boundary to:

C 28 - 69 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry); silt
loam; moderate to weak medium subangular blocky; friable;
pH 7.0; very weak iiluvial surfaces; gradual wavy boundary to:

C2  69 - 119 Very dark gray brown (10 yr 3/2 noist; 10 yr 5/2 dry); silt
loam; structureless to weak medium subangular blocky; firm;
pH 7.0.

Remarks: Description & sampling terminated at 119 cm. No
mottling In profile. Monolith preservd (0-119 cm).

S

* 0
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LocalIty: 17

SOIL CLASSIFICATION: Typic Udifluvent2
PEDON H0,: 17
LOCATION: In the NW )/4 SW 1/4, Sec. 3, T38N, R22W, Benton County, MO.

GEOtORPHIC SURFACE: T-O(a)?
LANDFORII : Toeslope
ELEVATIO : 690 ft. (210.45 m)
NATURAL VEGETATION: Deciduous forest
PAR[dT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and H1. V. Miller, July 11, 1975
DESCRIBED DY: D. L. Johnson and 11. V. Miller, October 28, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTION

A 0 - 25 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) silt S
loam; weak fine subangular blocky; friable; pH 6.65. Abundant

roots In top 4 cm.; abrupt smooth boundary to:

Cl  25 - 42 Very dark brown (10 yr 2/2 moist; 10 yr 4/3 dry) silt loam;weak to moderate medium subangular blocky; friable; pH 6.9;

faint illuvial surfaces; discontinuous horizontal band of
light-colored silt 0.15 cm thick at 30 cm; clear wavy boundary to: S

C 42 - 88 Very dark brown (10 yr 2/2 moist 10 yr 4/2 dry) silt loam;
2 moderate medium subangular blocky; friable; pH 6.9; faint,

illIuvial surfaces; continuous horizontal band of light-colored
silt 0.15 cm thick at 81 cm; graudal wavy boundary to:

C 88 - 152 Very dark brown (10 yr 2/2 moist; 10 yr 4/2 dry) silt loam; S
weak to moderate fine to coarse subangular blocky; friable
ph 6.9; faint illuvial surfaces; abrupt smooth boundary to:

IIC4  152 - 178 Very dark gray brown (10 yr 3/2 moist; 10 yr 4/2 dry) loamy
sand; structureless, single grain to very weak medium subangular
blocky; friable pH 7.0; abundance of sand and gravel from 165 t)
173 cm; alternate layers of silt and sand from 173 to 178 cm.; 0
abrupt smooth boundary to:

IlIA b  178 - 186 Very dark brown (10 yr 2/2 moist; 10 yr 5/2 dry) silt loam;
structureless; friable; pH 6.55; abrupt wavy boundary to:

1118) 186 - 203 Very dark brown (10 yr 2/2 moist; 10 yr 5/2 dry) slit loam tosilty clay loam; structureless; firm; pH 6.8; abrupt wavy 0

boundary to:

IIIB 2b 203 - 226 Very dark brown (10 yr 2/2 moist; 10 yr 5/2 dry) sandy clay
loam; structureless; firm; pH 6.9; abundant pebbles from 203 to
209 cm and from 217 to 226 cm; abrupt wavy boundary to:

IV 226 - 239 Very dark brown (10 yr 2/2 moist; 10 yr 5/I dry) sandy clay loam 0
structureless; firm to very firm; pH 7.0 iron stains;

Remarks: Sampling terminated at 239 cm. Monolith preserved (0-239 cr,
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LocalIty: 18

0

SOIL CLASSIFICATION: Dystric Fluventic Eutrochrept1
PEDON NO,: 18
LOCATION: In the NW 1/4 SW 1/4, Sec. 3, T38N, R22W, Benton County, MO

SLOPE (h): 0-2
GEO0lORPI|IC SURFACE: T-I(b)
LAWOFORl Floodplain Terrace (toeslope)
ELEVATION: 680 ft. (207.4 m)
NATURAL VEGETATIOI: Deciduous forest
PAREiT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and 11. V. Miller, July 11, 1975
DESCRIBED BY: D. L. Johnson and M. V. tiller, July 31, 1975

0

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap o - 18 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry); silt
loam; weak fine subangular blocky; friable; pH 5.6; clear smooth 0
to wavy boundary to:

A12 18 - 48 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) silt loam;
weak to moderate fine to medium subangular blocky; friable;

pH 6.5; gradual wavy boundary to:

BI  48 - 71 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/3 dry) silt •
loam; weak to moderate medium subangular blocky; friable;
pH 6.8 to 7.0; gradual wavy boundary to:

B2  71 - 119 Dark brown (10 yr 3/3 moist; 10 yr 5/3 dry) silt loam; moderate
medium to coarse prismatic breaking out to moderate coarse

subangular blocky; friable; pH 7.0 to 7.1;

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).

0

. . . .. . . . . .,. - . . . . . . .
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Locality: 19

SOIL CLASSIFICATION: Hapludalf
PEDON NO, : 19
LOCATIOi3: In the NW 1/4 SW 1/4, Sec. 3, T38N, R22W, Benton County, MO.
SLOPE (%): 4-6
GEONORPHIC SURFACE: T-i(b)
LAINDFOR: Toeslope
ELEVATION : 690 ft. (210.45 m)
NATURAL VEGETATIOI: deciduous forest
PARE,4T MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and 11. V. Miller, July 11, 1975
DESCRIBED BY: D. L. Johnson and M. V. 'lliler, N.D.

0

HORIZON DEPTH(cm) SOIL DESCRIPTION

01 0 - 6 Grass Root mat 0

Al  6 - 48 Dark yellowish brown (10 yr 3/4 moist; 10 yr 5/3 dry) silt loam;
moderate medium subangular blocky; friable; pH 6.9; gradual wavy

boundary to:

B21 t  48 - 76 Dark yellowish brown (10 yr 4/4 moist; 10 yr 6/3 dry) silt loam;

moderate medium to coarse subangular blocky; friable; pH 6.7;

clay skins; clear wavy boundary to:

B22 t  76 - 119 Dark yellowish brown (10 yr 4/4 moist; 10 yr 6/3 dry) silt loam;
moderate medium prismatic breaking out to moderate coarse sub-

angular blocky; firm; pH 6.2; clay skins more developed than
B2 t; whitish silt coatings (silans) on ped surfaces, increasing

with depth;

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119cm.)

S
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LocalIty: 20

SOIL CLASSIFICATION: Typic Paleudalf
PEDON -10,: 20
LOCATOIJ: In the NE SW 1/4, Sec. 3, T38N, R22W, Benton County, MO.
SLOPE (%): 1-3

GEORIORPHIC SURFACE: T-2 1
LANIDFOR11 : Toeslope
ELEVATION: 700 Ft. (213.5 m) 0
MATURAL VEGETATIOU: Deciduous forest
PAREIT MATERIAL: 'Alluvium
COLLECTED BY: D. L. Johnson and H. V. Mlller, July 11, 1975
DESCRIBED BY: Ii. V. Miller, October 23, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTIONi

Ap 0 - 13 Brown (7.5 yr 4/4 moist; 10 yr 5/4 dry) loam to silt loam; weak
fine subangular blocky to weak medium crumb; very friable pH 5.5; 0
abundant roots; scattered pebbles; abrup* smooth boundary to:

A 13 - 20 Reddish brown (5 yr 4/4 moist; 7.5yr 6/4 dry) loam to silt loam;

weak fine subangular blocky; very friable; pl1 5.3; plentiful roots;

scattered pebbles; clear wavy to smooth boundary to:

B21 t  20 - 56 Yellowish red (5 yr 4/6 moist; 5 yr 5/4 dry) clay loam; weak 0
fine prismatic breaking out to moderate medium subangular blocky;

friable; pH 5.2; few roots; some clay skins; scattered pebbles;
few manganese stains appear at 38 cm; gradual wavy boundary to:

B22 t  56 - 91 Yellowish red (5 yr 4/8 moist; 7.5 yr 5/6 dry) clay loam; weak
medium prismatic breaking out to strong medium subangular blocky;

firm; pH 5.2; common clay skins; manganese stains and a few S
nodules; few roots; scattered pebbles; inclusions of fine sand
and silt colored pale brown (10 yr 6/3 unrubbed) appear in root
channels at 70 cm; gradual wavy boundary to

B 91 - 119 Yellowish red (5 yr 4/8 moist; 7.5 yr 5/6 dry) loam to clay loam;
moderate coarse subangular blocky firm; pH 5.3; few roots; few
clay skins; scattered gravel; plentiful manganese nodules; S
Inclusions of fine sand and silt colored pale brown (10 yr 6/3
unrubbed) compose 30% to 40% of sample;

Remarks: Sampling terminated at 119 cm. Monolith preserved
O - 119 cm).
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Things got hairy below 71 cm.

Locality: 21

SOIL CLASSIFICATION: Typic Paleudalf

PEDO NO,: 21
LOCATIOiJ: In the NW 1/4 SW 1/4, Sec. 3, T38N, R22W, Benton County, MO.
SLOPE (): 2-4
GEOiHORPHIC SURFACE: T-2
LANDFOR;i Footslope
ELEVATION: 700 ft. (213.5 m)
NATURAL VEGETATIOI: Deciduous forest
PAREIT HATERIAL: Alluvium
COLLECTED BY: n. L. Johnson and H1. V. Miller, July 11, 1975
DESCRIBED BY: D. L. Johnson and ti. V. Miller, July 31, 1975

HORIZOI DEPTH(cm) SOIL DESCRIPTION

A1  0 - 17 Dark yellowish brown (10 yr 4/4 moist; 10 yr 6/3 dry) silt loam;
weak fine subangular blocky; friable; pH 6.0; abrupt wavy boundary
to:

IIA 17 - 30 Brown (7.5 yr 4/4 moist; 10 yr 5/4 dry) silt loam; moderate fine
to medium subangular blocky; friable; pH 6.0;
manganese nodules; abrupt wavy boundary to:

IB21 t  30 - 17 Reddish brown (5 yr 4/4 moist; 10 yr 5/8 dry) silty clay loam

(top) to clay loam (bottom); moderate medium to coarse prismatic

breaking out to moderate medium to coarse subangular blocky;
friable; pl1 5.8; well-developed clay skins colored gray (10 yr
5/1 unrubbed) to gray brown (10 yr 5/2 unrubbed); manganese

stains and concretions; iron stains and concretions; abrupt
wavy boundary to: 1 '

IIIB22 t 71 - 81 Strong brown (7.5 yr 5/6 moist; 10 yr 6/4 dry) silty clay to
clay; rock and abundant chert fragments; iron and manganese

concretions; pH 5.9: common medium distinct mottles ranging
from 5 yr 4/4 to 4/8 moist.

IVB 81 - 119 Strongbrown (7.5 yr 5/6 moist; 10 yr 6/4 dry) silty clay to silty
23t clay loam; weak coarse prismatic (structureless massive in top

10 cm); firm; wcl)-developed clay skins colored gray (10 yr 5/I
unrubbed) to dark gray (I0 yr 4/I unrubbed); pH 5.9 (top) to
6.0 (bottom); numerous iron stains and concretions; few f.wanganese

nodules; common fine faint mottles.

Remarks: sampling terminated at 119 cm. Monolith preserved
(0-119 cm.).
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Locality: 22

SOIL CLASSIFICATION: Typic Paleudalf
PEDON rjo,: 22
LOCATION: In the SE 1/4 SW 1/4, Sec. 3, T38N, R22W, Benton County, MO.
SLOPE (%): 2-4
GEOMORPHIC SURFACE: T-2 (7) or T-3 (?)
LANDFOR; ; Fuu Liupe
ELEVATION: 720 ft (219.6 m) 0
r!ATURAL VLGETATIOil: Deciduous forest
PARET MATERIAL: Alluvium - colluviu, (?)
COLLECTED BY: D. L. Johnson and H. V. Miller, July 11, 1975
DESCRIBED BY: D. L. Johnson and M. V. rIler, N.D.

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 15 Dark yellowish brown (10 yr 3/4 moist; 10 yr 5/3 dry); loam; •
weak very fine to fine subangular blocky; friable; pH 6.1;
clear smooth boundary to:

AB 15 - 24 brow.n (7.5 yr 4/4 ioist; 7.5 yr 6/4 dry) silt loam; moderate
fine subangular blocky; friable; pH 6.3; clear wavy boundary
to:

B21 t  24 - 38 Reddish brown ( 5 yr 4/4 moist; 7.5 yr 6/4 dry) clay loam;
moderate fine to mediuo subangulzr blocky; firm; pH 6.5; few

clay skins; concentration of manganese films and nodules at 28 cm;
clear wavy boundary to:

B22 t  38 - 71 Yellowish red (5 yr 4/6 moist; 7.5 yr 5/6 dry) clay loam;
strong medium subangular blocky; firm; pH 6.6; common clay skins; 9
common, medium to coarse distinct mottles colored yellowish
red (5 yr 4/6 dry); gradual wavy boundary to:

B3  71 - 122 Yellowish red (5 yr 4/8 moist; 7.5 yr 5/6 dry) clay loar.;
moderate medium to coarse subangular blocky; friable; pH 6.4;
few, weak clay skins; common, medium to coarse, Histlnct

mottles; colored yullowlsh red (5 yr 4/6 dry); cuncentration 0
of cherty gravel from 107 cm to end of sample;

Remarks: Sampling terminated at 122 cm. Monolith preserved
(0-119 cm).

44
S S
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Locality: 23

SOIL CLASSIFICATION: Typic Ochraqualf
PEDON NO,: 23
LOCATION: In the Se 1/4 SW 1/4, Sec. 3, T38N, R22W, Benton County, MO.
SLOPL("): 8-10

GEOIIORPHIC SURFACE: T-2(?) or T-3(?)
LAIJDFORN , Foot slope
ELEVATION : 730 ft. (222.65 m)

NATURAL VEGETATION: Deciduous forest
PAREIT MATERIAL; Alluvium-colluvium(?)

COLLECTED BY: D. L. Johnson and h. V. Miller, July 11, 1975
DESCRIBED BY: D. L. Johnson and it. V. Milller, July 31, 1975

w*

HORIZON DEPTH(cm) SOIL DESCRIPTION

A 0 - 19 Brown (10 yr 4/3 moist; 10 yr 5/3 dry) silt loam; weak fine 0 4
subangular blocky; friable; pH 5.2; abrupt smooth to wavy boundary

to:

A2x 19 - 34 Brown (10 yr 4/3 moist; 10 yr 6/3 dry) silt loam; weak to moderate
fine to medium subangular blocky; friable; pH 5.5; abrupt wavy

boundary to:

B 34 - 71 Pale brown (10 yr 6/3 moist; 10 yr 6/3 dry) clay; moderate to

2tq strong medium to coarse subangular blocky; firm; ph 4.9; clay

skins colored dark gray (10 yr 4/I unrubbea); comnon mediun to
coarse faint mottles colored dark yellcwish brown (10 yr 4/4
unrubbed); abrupt wavy boundary to:

B 31 71 - 86 Brown (10 yr 5/3 moist; I0 yr 6/4 dry) silt loam; weak nediumI
subangular blocky; friable; pH 5.5; fewer clay skins; manganese

nodules; many redium to coarse distinct r-cttles colored yellowish
brown (10 yr 5/6 to 5/8 unrubbed); abrupt wavy boundary to:

B 32 86 - 119 Brown (10 yr 5/3 moist; 10 yr 6/3 dry) slit loam to clay loam;
weak to moderate medium to coarse platy; friable; pH 5.9 to

6.5; few clay skins; manganese nodules; r-any medium to coarse
distinct mottles colored yellowish brown (10 yr 5/6 to 5/8
unrubbed);

Remarks: Sampling terminated at 119 cm. MonolIth preserved
(0-119 cm). Slight fragic character In lower A2 at 30 cm.
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Locality: 24

SOIL CLASSIFICATION: Typic Ochraqualf 0
FEDON NO,: 24
LOCATIOW: In the SE 1/4 SW 1/4, Sec. 3, T38N, R22W, Benton County, MO.
SLOPE (%): 8-10
GEOIHORPHIC SURFACE: T-2(?) or T-3(?)
LANDFORi: Footslope
ELEVATION : 730 ft. (222.65 m)
NATURAL VEGETATION5: Deciduous forest •
PAREd1T MATERIAL: Alluvium-colluvium(?)
COLLECTED BY: D. L. Johnson and H1. V. Miller, July 11, 1975
DESCRIBED BY: D. L. Johnson and Ii. V. tiIlIer, August, I, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTION

Alg 0 - 15 Gray (10 yr 5/1 moist; 10 yr 6/2 dry) silt clay loam; we'kmedium subangular blocky; friable; pH 4.0; iron stains and 0

concretions; abrupt wavy boundary to:

B2 1tg 15 - 35 Gray (10 yr 5/1 moist; 10 yr 5/3 dry) silty clay; weak medium to
coarse subangular blocky; friable; pH 4.3; clay skins; iron
stains and concretions; abrupt wavy boundary to:

B22tg 35 - 61 Gray (10 yr 6/i nofst; 10 yr 6/3 dry) silty clay; structureless Smassive; firm; pH 4.5; iron stains and concretions; common fine

to medium faint mottles colored yellowish brown (10 yr 5/6
unrubbed); clear wavy boundary to:

B23t9 61 - 81 Gray (10 yr 5/1 moist; 10 yr 6/3 dry) silty clay loam; weckmedium to coarse subangular blocky; firm to friable; pE 4.8;

clay skins; iron stains and concretions; manganese nodules; S
many medium to coarse faint mottles colored dark yellowish
brown (10 yr 4/4 unrubbed); clear wavy boundary to:

B 81 - 119 Yellowish brown (10 yr 5/6 moist; 10 yr 6/4 dry) clay loam;
39 weak to moderate coarse subangular blocky; firm to friable;

pH 5.0 to 5.2; clay skins; iron stains and concretions;
4 manganese nodules; common, medium faint mottles colored yellow S

brown (10 yr 5/8 moist).

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).
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Locality: 25

SOIL CLASSIFICATION: Typic Albaqualf
FEDON iO,: 25
LOCATIOiJ: In the NE 1/4 NW 1/4, sec. 9, T38N, R22W, Hickory county, HO.
SLOPE ('): 1-2

GEOIIORPHIC SURFACE: T-2
LAjDFORi : Abandoned meander (toeslope)

ELEVATIOi4 720 (219.6 m) 0
NATURAL VEGETATIOAI: Deciduous forest
PAREJT MATERIAL: Alluvium

COLLECTED BY: D. L. Johnson and M. V. Miller, July 12, 1975
DESCRIBED BY: D. L. Johnson and 1. V. rililer, July 28, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 18 Brown (10 yr 4/3 moist; 10 yr 5/2 dry) silt loam; weak fine
subangular blocky; friable; pH 6.0; abrupt smooth boundary to:

A2  18 - 33 Gray brown (10 yr 5/2 moist; 10 yr 7/1 dry) silt oar; weak
medium subangular blocky; friable; pH 6.1; manganese stains

and nodules; abrupt wavy boundary to:

33 - 66 Brown (7.5 yr 4/4 moist; 10 yr 6/3 dry) silty clay loam to

21t silty class; moderate medium prismatic; friable; pH 6.0; t.eak

clay skins; manganese stains and nodules; common fine prorinent
mottles colored red (2.5 yr 4/6 unrubbed); clear wavy boundary to:

B22tg 66 - 97 Gray (10 yr 5/1 moist; 10 yr 6/3 dry) silty clay; weak coarse
subangular blocky; firm; pH 6.1; very well-deve)oped clay skins;

manganese stains and nodules; many medium to coarse prominent
mottles colored red (2.5 yr 4/6 unrubbed); abrupt wavy boundary

to:

B 97 - 119 Gray (10 yr 5/1 moist; 10 yr 6/4 dry) silty clay; structureless
3g massive; firm; pH 6.2; well-developed clay skins; manganese

stains and nodules; rrany coarse distinct mottles colored
* yellowish brown (10 yr 5/8 unrubbed);

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 c).
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Locality: 26

SOIL CLASSIFICATION: Typic Argiaquoll
FEDON O,: 26
LOCATIOL!: In the NE 1/4 NW 1/4, Sec. 9, T38N, R22W, Hickory County, MO.
SLOPE (%): 2-4
GEONORPHIC SURFACE: T-2
LAJDFOR1: Abandoned meander (toeslope)

ELEVATION: 730 ft. (222.65 m) 0
NATURAL VEGETATION: Bottomland prairie
PAREIT MATERIAL: Alluvium

COLLECTED BY: D. L. Johnson and it. V. Miller, July 12, 1975
DESCRIBED BY: D. L. Johnson and Mi. V. Miller, July 28, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 16 Black (10 yr 2/1 moist; 10 yr 3/1 dry) silt loam; weak
subangular blocky; friable; pH=6.15; abrupt smooth boundary
to:

A12 16 - 35 Very dark brown (10 yr 2/2 moist; 10 yr 5/1 dry) silty clay
loam; moderate medium subangular blocky; friable; pH=6.21;

abrupt wavy boundary to:

Bl  35 - 53 Dark gray (10 yr 4/I moist; 10 yr 6.1 dry) silty clay loam;
weak medium prisr-tic breaking out to moderate medium to

coarse subanguljr blocky; friable; pH-6.5; clear wavy
boundary to:

B21 t  53 - 71 Dark gray brown (10 yr 4/2 moist; 10 yr 6/1 dry) silty clay;
weak oarse subangular blocky; firm; pH-6.7; manganese nodules;

abundant clay skins; clear wavy boundary to:

B22 t  71 - 94 Dark yellowish brown (10 yr 6/4 moist; 2.5 yr 6/2 dry)silty clay; moderate medlu to coarse subangular blocky;

firm; pH=7.6; manganese nc:'ules; abundart clay skins many
many medium fine to distinct mottles colored yellowish
bro%.n (10 yr 5/6 unrubbed), abrupt wavy boundary to: 0

B 94 - 119 Gray (I0 yr 6/I rolt; 10 yr 7/I dry) silty clay; structureless
39 wassive to wua coarse pris-'-.tic ; firm; pH=7.6; manganese

nodules; abundant clayskifr, fe. fine faint mottles colored
light yellowish brown (I yr 6/4 unrubbed);

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-1 19 cm).
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LocalIty: _ 7

SOIL CLASSIFICATION: Typic Arqiaguoll
PEDON 110, : 27
LOCATIOI: In the NE 1/4 NW 1/4, Sec. 9, T38N, R22W, Hickory County, MO.
SLOPE (%): 4-6
GEOIIORPHIC SURFACE: T-2
LANDFORil: Abandoned meander (toeslope)
ELEVATION: 740 ft. (225.7 m)
NATURAL VEGETATIOij: Gottomland prairie
PAREiIT MATERIAL: Alluvium
COLLECTED BY: 0. L. Johnson and ti. V. Miller, July 12, 1975
DESCRIBED BY: D. L. Johnson and Ii. V. Miller, July 29, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTION!

Ap 0 - 16 Very dark brown (10 yr 2/2 moist; 10 yr 4/l dry) silt loam;
weak fine to nedium subangular blocky; friable; pH 5.9;
abrupt smooth boundary to:

A 16 - 25 Very dark gray (10 yr 3/I moist; 10 yr 4/1 dry) silty clay
loam; weak mvdium subangular blocky; friable; pH 5.8;

abrupt wavy boundary to:

B21 25 - 48 Very dark gray (10 yr 3/I moist; 10 yr 4/i dry) silty clay 3
loam; moderate medium prismatic; friable to firm; pH 5.8;

weak clay skins; small iron concretions; abrupt wavy
boundary to:

B22 t  48 - 66 Very dark gray (10 yr 3/I moist; 10 yr 5/1 dry) silty clay
loam; weak coarse subangular blocky; firm; pH 5.9; clay skins;

small Iron concretions; gradual wavy boundary to:

B23 t 66 - 71 Dark brown (10 yr 3/3 moist; 10 yr 5/I dry) silty clay loam;
weak coarse subangular blocky to structureless massive; firm;
pH 6.0; well-developed clay skins colored dark gray (10 yr
4/1 unrubbcd); iron concretions; common medium faint to
distinct mottles colored yellowish brown (10 yr 5/6 unrubbed);
gradual wavy boundary to:

B 71 - 119 Gray (10 yr 5/I moist; 10 yr 6.1 dry) silty clay loam;
39 structureless massive; firm; pH 6.1; clay skins; iron

concretions; cor-mon medium faint to distinct mottles
colored yellowish brown (10 yr 5/6 unrubbed);

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).
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Locality: 28

SOIL CLASSIFICATION: Aquic Argiudoll
PEDON 0,: 28
LOCATIOI: In the SW 1/4 NW 1/4, Sec. 4, T38N, R22W, Hickory County, MO.

SLOPE (%): 2-4
GEOIIORPHIC SURFACE: T-2
LANIDFOR. Abandoned mcander(toeslopc)
ELEVATION': 730 ft. (222.65 m)
NATURAL VEGETATIOII: Bottomland prairie
PAREIT MATERIAL: Alluvium

COLLECTED BY: D. L. Johnson and H. V. Miller, July 12, 1975
DESCRIBED BY: D. L. Johnson and II. V. Miller, July 29, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTIONJ

Ap o - 16 Very dark gray brown (10 yr 3/2 moist; 10 yr 4/2 dry) silt 0

loam; weak fine subangular blocky; friable; plenitful roots;
pf 5.1; abrupt smooth boundary to:

A 16 - 29 Dark yellowish brown (1O yr 4/4 moist; 10 yr 5/3 dry) silty
clay loam; wcak fine to medium subanoular blocky; friable;
few roots; pH 5.7; manganese nodules appear at 25 cm; clear
wavy boundary to: 0

B2t 29 - 56 Brown (7.5 yr 4/4 moist; 10 yr 5/4 dry) silty clay loam;
weak to moderate medium prismatic; friable; few roots;

pH=5.8; well-developed clay skins; n-anganese nodules; clear
wavy boundary tco:

B, 56 - 81 Brown (7.5 yr 4/4 moist; 10 yr 5/4 dry) silty clay loam; weak 0
to moderate medium to coarse subangular blocky; friable to
firm; very few roots; pH 5.9; weak clay skins; manganese
nodules; few to common fine to mediur prc-inent mottles
colored yellwi .h reu (5 yr 4/8 unrubbcd) to strong brown

(7.5 yr 4/6 unrubbed)

Remarks: "ample truncated at 81 cm. Monolith preserved
(0-Cl cn;).
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LocalIty:_ 29

SOIL CLASSIFICATION: Typic Arglaquoll
PEDON 1O,. 29
LOCATIOI: In the SW 1/4 NW 1/4, Sec. 4, T38N, R22W, Hickory County, MO.

SLOPE (PQ: 0-2
GEOIIORPIIIC SURFACE: T-2
LAiJDFORIN Abandoned meander (toeslope)
ELEVATION: 720 ft. (219.6 m) S
NATURAL VEGETATIOl: bottomland prairie
PAREIT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and ti. V. Miller, July 12, 1975
DESCRIBED BY: D. L. Johnson and 1i. V. Miller, July 29, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 16 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/1 dry) silt
loam; weak fine subangular blocky; friable; pH 5.9; Iron
concretions; abrupt smooth boundary to:

A 16 - 25 Dark brown (IO yr 4/3 moist; 10 yr 6/I dry) silty clay;
weak fine to medium subangular blocky; friable; pH 6.1;
iron concretions; clear wavy boundary to:

B21 t  25 - 54 Brown (10 yr 5/3 roist; 10 yr 6/I dry) silty clay; moderate
medium to coarse subangular blocky; firm; pH 6.2; iron

concretions; manganese nodules; clear wavy boundary to:
B 22t 54 - 71 Gray (10 yr 5/1 moist; 10 yr 7/2 dry) silty clay; structureless

massive; firm; pH=6.2; clay skins colored dark gray (10 yr

4/1 unrubbed); iron concretions; manganese nodules; gradual 4
wavy boundary to:

B22b 71 - 119 Yellowish brown (10 yr 5/4 moist; 10 yr 6/3 dry) silty clay
loam; weak coarse subangular blocky; firn; pH 6.2; clay skins
colored dark gray (10 yr 4/1 unrubbed), Iron concretions;
manganese nodules; many medium to coarse distinct mottles
colored dark yellowish brown (10 yr 4/6 unrubbed); color change
to gray (10 yr 5/I unrubbed) in bottom 7 cm.

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).
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LocalIty: 30

SOIL CLASSIFICATION: Typic Argiaquoll
PEDOI4 NO,: 30
LOCATION: In the SW1 1/4 NW 1/4, Sec. 4, T38N, R22W, Hickory County, MO.
SLOPL (): 0-2
GEOIlORPHIC SURFACE: T-2
LANDFORil Abandoned meander (toeslope)

ELEVATION 720 ft. (219.6 m) 0
NATURAL VEGETATIONl: Bottomland prairie

PARElJT MATERIAL: Alluvium

COLLECTED BY: D. L. Johnson and H1. V. Miller, July 12, 1975

DESCRIBED BY: D. L. Johnson and Ii. V. tiller, July 30, 1975

HORIZON DEPTH(cm) SOIL DESCRIPTIOI

Ap 0 - 18 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) silt

loam; weak fine to medium subangular blocky; friable; pH 6.2;

very small iron concretions; abrupt smooth boundary to:

A 3  18 - 33 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/1 dry) silt

loam; weak medium subangular blocky; friable; pH=6.0;

very small iron concretions; abrupt srooth boundary to:

Alb 33 - 66 Very dark gray ( 10 yr 3/I roist; 10 yr 5/1 dry) silty clay
loam; moderate mediu, subangular blocky; friable; pH 6.1;

iron concretions; abrupt wavy boundary to:

B2tg b  66 - 86 Dark gray brown (10 yr 4/2 riist; 10 yr 6/2 dry) silty clay;
moderate medium pri-natic; firm; pH 6.5; thick continuous

clay skins colored dlark gray (10 yr 4/1 unrubbed); manganese
nodules; iron concretions; rmany fine to medium distinct to

prominent mottles colored yellowish brown (10 yr 5/6 to

5/8 unrubbed), clear Y.avy boundary to:

8
3gb 86 - ? Olive (5Y 5/4 moist; 10 yr 6/1 dry) silty clay; moderate

medium priimatic; firm; pli 6.6; clay skins colored dark gray

(10 yr 4/I unrubbed); ranganese nodules; iron concretions;

common to many finc faint mottles colored brownish yellow

(10 yr 6/6 unrubbed);

Remarks: Sampling terrinated at 119 cm.

* '2
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Locality: 35

SOIL CLASSIFICATION: Typic Udlfluvent2
PEDON 130,: 35 (mapped as UFEZ classification: Entisol)
LOCATIOII: In the SE 1/4 NE 1/4, Sec. I0, R22W, T38N, Hickory County, MO.
SLOPE ("): 0-2
GEOIORPHIC SURFACE: T-O(a)
LA;IDFORi : Floodplaln-toeslope

ELEVATIOI : 690 ft. (210.5 m)
NATURAL VEGETATION: Deciduous forest
PARENT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and Hi. V. MIller, June 15, 1976
DESCRIBED UY: D. L. Johnson and It. V. tillIler, March 16, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTIOiN

Ap 0 - 18 Very dark gray brown (10 yr 3/2 moist; 2.5 yr 5/2 dry) silt 4
loam; weak medium subangular blocky; friable; pH 6.1; abrupt
smooth boundary to:

A12 18 - 43 Very dark gray brown ( 10 yr 3/2 molst; IC yr 5/2 dry) silt

loam; weak medium subangular blocky; friable; pH 6.4; gradual

irregular boundary to:

C1  43 - 119 Very dark gray brown (10 yr 3/2 moist; 2.5 yr 5/2 dry)silt
loam; weak medium to coarse subangular blocky; friable; pH 6.4
faint illuvial surfaces.

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).

a
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LocalIty: 38

SOIL CLASSIFICATION: Typic Paleudalf
PEDON 110,: 38
LOCATIOW: In the SW 1/4 NE 1/4, Sec. 10, T38N, R22W, Hickory County, HO.
SLOPE (%): 8-10
GEOIORPHIC SURFACE: T-2(?) or T-3 (7)
LAiJDFORNI: Footslope
ELEVATION : 740 ft. (225.7 m)
NATURAL VEGETATIOl: Deciduous forest
PAREIT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and H. V. Miller, June 16, 1976
DESCRIBED BY: 0. L. Johnson and Ii. V. MIller, N.D.

HORIZON DEPTH(cm) SOIL DESCRIPTION'

surface
Ap 0 - 10 Dark Brown (10 yr 4/3 moist; 10 yr 6/3 dry (0-6") silt loam;

weak fine platy; friable; pH 6.3 abrupt smooth bouodary to:

A 21 - 23 Dark brown (10 yr 4/3 moist; )a yr 7/4 dry) silt loam; weak

fine to medium subangular blocky; friable; pH 6.4 clear wavy

boundary to:

A22 23 - 45 Light yellowish brown (10 yr 6/4 moist; 10 yr 7/4 dry) silt
loam; weak fine to medium subangular blocky; friable; pH 5.6; 0

abrupt wavy boundary to:

B21 t  45 - 64 Yellowish brown (10 yr 5/4 moist; 10 yr 7/4 dry) silty clay
loam; moderate fine to medium subangular blocky; friable;

pH 5.2; clay skins appear at 45 cm. and increase with depth;
manganese appears at 48 cm. and increases with depth; common
fine distinct mottles colored yellowish red (5 yr 4/8 unrubbed)
to brown (10 yr 5/3 unrubbed) appear at 55 cm.; clear wavy
boundary to:

B22 t  64 - 163 Dark Brown (7.5 yr 4/4 moist; 5 yr 5/8 dry) to yellowish red
(5 yr 4/8 moist) loam; weak medium to coarse to coarse sub-

angular blocky; firm; pH 5.2; clay skins; large manganese
films; many medium to coarse prominent mottles colored brown
(10 yr 5/3 unrubbed) to red (2.5 yr 4/6 unrubbed); gradual 0
wavy boundary to:

B 163 - 190 Dark brown (10 yr 4/3 moist; 7.5 yr 6/6 dry) clay loam;
23 structureless massive; firm pH 5.7; decreased mottling;

Remarks: B/C boundary not encountered, sampling terminated
at 190 cm. Monolith preserved (0-190 cm.).
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Locality: 39
I0

SOIL CLASSIFICATION: Typic Albaqualf
PEDON w10,: 39
LOCATIOW: In the NW 1/4 NE 1/4, Sec. I , T38N, R22W, Hickory County, MO.

SLOPE ("): 0-2
GEONORPHIC SURFACE: T-1 (?)
LAiNUFORi : ToueIupe

ELEVATIOif 710 ft (216.6 m) S
NATURAL VEGTATION: Deciduous forest
PAREIT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and I. V. Miller, July 16, 1976
DESCRIBED BY: D. L. Johnson and it. V. Hiller, Summer, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 15 Dark gray brown (10 yr 4/2 moist; 10 yr 6/2 dry) silt loLrn.;
weak medium to coarse platy; friable; pH 5.7; abundant roots
at surface, decreasing with depth; abrupt smooth boundary to:

A12 15 - 25 Dark gray brown (10 yr 4/2 moist; 10 yr 6/2 dry) silt loam;
weak medium to coarse platy; friable; roots plentiful; silans;
Few small manganese nodules; pH 6.0; abrupt smooth boundcry to:

A2  25 - 71 Gray brown (10 yr 5/2 moist; 10 yr 7/2 dry) silt loam; weak
medium subanqular blocky; friable; pli 5.7; few roots; silans;

few small manganese nodules; few fine distinct mottles colored
strong brown (7.5 yr 5/6 unrubbed); gradual irregular boundary to:

B21 t  71 - 157 Dark yellowish brown (10 yr 3/4 moist; 10 yr 6/3 dry) to dark
brown (10 yr 3/3 moist) silt loam to silty clay loam; very

weak medium to coarse subangular blocky and weak coarse platy
and weak medium prismatic breaking to subangular blocky;
friable to firm; pH 5.4; very few roots extending to 86 cm.;
discontinuous silans to 132 cm.; clay skins appear at 91 cm.
Increasing with depth; oanganese in few small nodules and forming
with clay skins; many medium to coarse faint and distinct mottles
colored strong brown (7.5 yr 5/6 unrubbed); gradual irregular
boundary to:

B 157 - 330 Yellowish br-,,.n (10 yr 5/4 moist; 10 yr 6/4 dry) silt lcao;
weak coarse platy to structureless massive; firm; pH 5.7;
clay skins with manganese extend to 239 cm.; few small
manganese nodules; chert layer from 2C8 cm. to 229 cm.;
many coarse distinct mottles colored yellowish brown (10 yr
5/4 unrubbed); extending to 239 cm.;

Remarks: B/C boundary not encountered sampling terminated at
330 cm; Monolith preserved (0-330 cm).

q
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Local I ty: 40

0
SOIL CLASSIFICATION: Typic Arguldonl
PEDON 110,: 40
LOCATIO l: In the NW 1/4 NE 1/4, Sec. 10, T38N, R22W, Hickory County, HO.
SLOPE ('): 0-2
GEO10RPHIC SURFACE: T-1 (?)
LAIODFORII I Floodplain toeslope
ELEVATIO{J : 710 ft. (216.6 n) •
NATURAL VEGETATIOi: Bottomland prairie (7)
PAREIT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and N. V. Miller, June 17, 1976
DESCRIBED BY: D. L. Johnson and H. V. Mifller, Summer, 1976

0

HORIZON DEPTH (cr) SOIL DESCRIPTION

Ap 0 - 15 Very dark brcwn (10 yr 2/2 moist; 10 yr 4/I dry) silty clay S
loam; very weak medium to coarse platy; friable; pH 5.8;
abrupt smooth boundary to:

Alb 15 - 43 Black (10 yr 2/1 moist; 10 yr 4/1 dry) silty clay loam;
strong fine to medium prisr-.atic breaking out to strong medium
subangular blocky; friable; pH 6.2; gradual wavy boundary to:

B21tb 43 - 69 Very dark gray brown (10 yr 3/2 nioist; 10 yr 5/1 dry) silty
clay; strong medium prismatic breaking out to strong medium
subangular blocky; very friable; pli 6.3; weak clay skins;
gradual wavy boundary to:

B22tb 69 - 119 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) siltyclay loam to silt loam; strong rmedium prismatic breaking out 0

to strong medium subangular blocky; firm; pH 6.5;

Remarks: B/C boundary not encountered, sampling terminated
at 119 cm. tlonolith preserved (0-115 cm.).

0 a

*

0

0
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LocalIty: 41

SOIL CLASSIFiCATION: Typic Hopludoll
PEDON 10,: 41
LOCATIO(1: In the NW 1/4 NE 1/4, Sec. 10, R>;W, T3814, Hickory County, MO.
SLOPE (.): 2-4

GEOVIORPHIC SURFACE: T-1(?)
LA;JDFORI : Toeslope

ELEVATIOit : 710 ft. (216.6 m)
N, ATURAL VEGETATIO!: Bo tomland prairie (7)
PARET MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and I. V. Miller, June 17, IJ76
DESCRIBED BY: D. L. Johnson and It. V. Mtiller, Summer, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 17 Dark brown (10 yr 3/3 moist; 10 yr 5/2 dry) silt loam; eak
fine platy; friable; pH 6.2; abrupt srxoth boundary to:

A12 17 - 36 Dark brown (1C yr 3/3 moist; 10 yr 5/2 dry) silt loam; wieakmedium subangular blocky; friable; pH 6.2; gradual %wavy

boundary to:

A 36 - 53 Dark yellowish Brown (10 yr 3/4 moist; 1O yr 5/2 dry) silt loam
weak medium suban uiar blocky; friable; pH 6.15 sllans appear
at 38 cm. and continue to bottom of sar'ple; gradual v.avy
boundary to:

B 53 - 61 Dark brown (10 yr 4/3 moist; 10 yr 5/2 dry) silt loam; weak
medium to coarse subangular blocky; friable; pH 6.1 Illuvial
surfaces; gradual wavy boundary to:

B2  61 - 119 Dark brown (10 yr 4/3 moist; 10 yr 6/3 dry)silt loam; weakmedium subangular blocky; friable; pH 6.2; silans; weak clay

skins;

RPmarks: Sampli n term i nated at I19 cm. M-onolith preserved
(0-244 cm)

I



LocalIty: 42

SOIL CLASSIFICATION: Typic PaleudzIf
IFEDON ijO,: 42
LOCATIO;,: In the SW 1/4 NE 1/4, Sec.10, T38N, R22WI, Hickory County, MO.
SLOPE(,): 8-10

GEOMORPHIC SURFACE: T-2(?) OR T-3(0)
L No ii ,; i Footslope
ELEVATION : 740 ft. (225.7 m) 0
NATURAL VEGETATIO;J: Deciduous forest
PAREIT MATERIAL: Alluvium - coiluvium
COLLECTED BY: D. L. Johnson and fl. V. Miller, June 17, 1976.
DESCRIBED BY: D. L. Johnson and Ii. V. Miller, Summer, 1976.

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 18 Dark brown (10 yr 4/3 moist; 10 yr 6/3 dry) silt loam; weak

fine to medium platy; friable; pH 6.2; few fine faint rottles
colored strong brown (7.5 yr 5/6 unrubbed) to gray (;O yr 6/I
unrubbed); faint manganese film and a few manganese concentra-
tions; abrupt smooth boundary to:

B1 18 - 28 Brown (7.5 yr 4/4 noist; 10 yr 7/3 dry) silt loam; v;eak fine

to medium subangular blocky; friable; pH 6.3 faint ranganese S
film and a few manganese concentrations; few medium faint to
distinct mottles colored strong brown (7.5 yr 5/6 unrubbed)
to gray (10 yr 6/i unrubbed); clea" wavy boundary to:

B 2 - 42 Strong brown (7.5 yr 5/6 moist; 10 yr 6/4 dry) silty clayloam; strong fine to medium subangular blocky; friable; pH 5.5

weak clay skins; faint manganese film and a few manganese
concentrations; common medium faint to distinct mottles
colored strong brown (7.5 yr 5/6 unrubbed) to gray (10 yr
6/i unrubbed); clear wavy boundary to:

B, 42 - 51 Yellowish brown (10 yr 5/6 moist; 10 yr 6/4 dry) silty clay22t loam; strong medium subangular blocky; friable ; pH 5.5

moderate cla; skins; faint manganese film and a fr-, rnarganese S
concfe ntrations; common medium faint to distinct nmottles
colored strong brown (7.5 5/6 unrubbed, to gray (i0 yr 6/I
unrubbed); clear smooth boundary to:

B 51 - 119 Yellowish brown (10 yr 5/6 moist; 10 yr 6/4 dry) silty clay23t loam; weak to moderate medium prismatic; firm to friable;

pH 5.5; well developed clay skins decreasing with depth;
faint manganese films and a few manganese concretions; many
coarse prominent mottles colored strong brown (7.5 yr 5/6
unrubbed) to gray (10 yr 6/1 unrubbed);

Remarks: Sampling terminated at 119 cm; monolith preserved
(0-244 cm). S

4 5 •
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Locality: 43

SOIL CLASSIFICATION: T~pic flapluquept

PEDON [O,: 43

LOCATIOj: In the SW 1/4 NE 1/4, Sec. 15, T38N, R22W, Hickory County, MO.
SLOPE (,) : 0-2

GEOIORPHIC SURFACE: T-I
LAiDFORi" Tocslope

ELEVATION : 710 ft. (216.6 m)
NATURAL VEGETATIO;I: Decicuous forest
PAREiCT HATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and M. V. liller, June 18, 1976
DESCRIBED BY: D, L. Johnson and II. V. Miller, Summer, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTIONI

Ap 0 - 20 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) siIt 0 "
loam; eak medium to coarse platy; friable; pH 5.8 silans
present; few fine faint mottles colored yellov.,ish bro',,n
(10 yr 5/8 unrubbod); abrupt smooth boundary to:

A3  20 - 37 Very dark gray brown (10 yr 3/2 rroist; 10 yr 5/1 dry) silt
loam; moderate F-,odium subarcular blocky; friable; p11 5.9
silans; few fine faint mottles colored y'ellowish bro,n (I0 4 4
yr 5/8 unrubbed; distinctness wavy boundary to:

B 37 - 91 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/I dry) silty
clay loam; weak reodium. to coarse subano-ular blocky; friable

to firm; pH 6.1; silans; very weak to weak clay skins; few
fine faint mottles colored yellowish brow r, (10 yr 5/3
unrubbed); suspected crayfish burrow at 64 cm; gradual 0 4
irregular boundary to:

B22 91 - 119 Very dark gray brown (10 yr 3/2 moist; 10 yr 6/2 dry) silty
clay loam; weak to moderate medium to coarse subangular

blocky; friable to firm; pH 6.1; weak clay skins; co,'on
medium faint mottles colored yellowish brown (10 yr 5/8
unrubbed) ; 4

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-1I9 cm).

0

0
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Locality: 44

SOIL CLASSIFICATION: Dystric Fluventic Eutrochrept1
PEDON O,: 44
LOCATIOil: In the SW 1/4 NE 1/4, Sec. 15, T38N, R22W, Hickory county, M1O.
SLOPE (Z): 0-2
GEOIIORPIIIC SURFACE: T-1 (b)
LAiNDFORI: Floodplain terrace toeslope
ELEVATION 710 ft. (216.5 m)
NATURAL VEGETATIOj: Deciduous forest
PARE,!T MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and il. V. Miller, June 18, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. Miller, Summer, 1976

,

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 15 Dark brow.'n (10 yr 3/3 moist; 10 yr 6/2 dry) silt loam; very 0
weak fine to medium platy; friable; pH 5.9; abrupt smooth
boundary to:

A2  15 - 30 Dark yellowish brown ( 10 yr 3/4 moist; 10 yr 6/3 dry) silt
loam; weak medium subangular blocky; friable; pH 6.0;

gradual wavy boundary to:

B 30 - 46 Dark brown (10 yr 4/3 moist; 10 yr 6/3 dry) silt loam; weak 0
medium subangular blocky; friable; pH 6.0; Illuvial surfaces;

gradual wavy boundary to:

B2  46 - 132 Dark yellowish brown (10 yr 3/4 moist; 10 yr 6/3 dry) todark brown (10 yr 4/3 moist) silt loam to silty clay loam;

weak medium to coarse subangular blocky; friable; pH 5.9;
weak clay skins, increasing with depth; sampling terminated
at 239 cm.

C1  132 - 239 Dark brown (10 yr 4/3 moist; 10 yr 5/4 dry) silt loam; weak
medium to coarse subangular blocky; friable; pH 6.0; weak
clay skins;

Remarks: Sampling terminated at 239 cm. Monolith preserved
(0-239 cm).
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Local I ty: 45

SOIL CLASSIFICATION: Typic Paleudalf
PEDON UO,: 45
LOCATIO,!: In the SW 1/4 NE 1/4 , Sec. 15, T38N, R22W, Hickory County, MO.
SLOPE (';): 1-3%

GEONORPHIC SURFACE: T-2(?)
LAlDFOR; : Tributary terrace (toeslope) 6
ELEVATION : 700 ft. (213.5 m)
NATURAL VEGETATbON: Deciduous forest
PAREIT MATERIAL: alluvium
COLLECTED BY: D. L. Johnson and M. V. Miller, June 18, 1976
DESCRICED BY: D. L. Johnson and Ii. V. Miller, Summer, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 18 Dark brown (7.5 yr 4/2 moist; 10 yr 6/3 dry) silt loam;
moderate medium platy; friable; pH 5.9; abrupt smooth
boundary to:

A2  13 - 25 Brown (7.5 yr 4/4 moist; 10 yr 5/4 dry) silt loam; weak
fine subangular blocky; friable; pH 5.9; clear wavy boundary
to:

5 2t 25 - 50 Brown (7.5 yr 4/4 moist; 10 yr 5/6 dry) silty clay loam;
moderate medium subangular blocky; firm; pH 5.7;

Remarks: Sampling terminated by cherty gravel at 50 cm depth.
Monolith preserved (0-50 cm).
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LocalI Ity: 50 (a)

IS

SOIL CLASS IFICATION: Typic Palcudalf
PEDON noa: 50
LOCATIOJ: In the SE 1/4 SE 1/4, Sec. 15, T38N, R22W, Hickory County, MO.
SLOPL(R): 0-8

GEOiiORPIIIC SURFACE: T-3 ()
LAI1DFORJI: Remnant terrice (footslopc.)

ELEVATIOI; 720 ft. (219.6 m)
IIATURAL VLGETATION: Deciduous forest
PAREIT MATERIALY1lluvium
COLLECTED BY: D. L. Johnson and M. V. Miller, June 18, 1976
DESCRICED BY: D. L. Johnson and Ii. V. Miller, Summer, 1976

HORIZN I DEPTH(cm) SOIL DESCRIPTIOI

4 A 0 - 3 Dark brown (7.5 yr 4/2 moist; 10 yr 6/4 dry) silt loam; single 0
grain; loose; PH 5.7; abrupt smooth boundary to:

A2  3 - 23 Brown ( 7.5 yr 4/4 moist; 10 yr 6/4 dry) silt loam; weak fine
to medium platy; friable; ph1 5.7; clear smooth boundary to:

A3  23 - 28 Reddish brown ( 5 yr 4/4 moist; 7.5 yr 6/4 dry) silt loam;
weak fine subangular blocky; friable; pH 5.6; clear wavy 0
boundary to:

B 28 - 41 Reddish brown (5 yr 4/4 moist; 7.5 yr 6/4 dry) silt loam;

weak fine subangular blocky; firm; pH1 5.5; some chert pebble-;

clear wavy boundary to:

B21 t  41 - 71 Yellowish red (5 yr 4/6 moist; 7.5 yr 6/6 dry) silty clay •
loam; moderate fine to medium subangular blocky; firm; pH 5.5;

small faint pellets of manganese, increase In size and amount
with depth; chert pebbles; common medium faint mottles
colored yellowish red (5 yr 4/8 moist); clear wavy boundary to:

B22 71 - 94 Yellowish red (5 yr 5/6 moist; 5 yr 5/6 dry) leam; weak medium
subanyular blocky; firm; pH 5.6; manganese pellets; chert 0

pebbles; many medium distinct mottles colored yellowish red
(5 yr 4/8 moist); gradual wavy boundary to:

B31 94 - 117 Yellowish red (5 yr 4/8 moist; 5 yr 5/6 dry) loam; weak
medium to coarse subangular blocky; firm; pH 5.9; manganese

pellets; chert pebbles; many coarse prominent mottles colored
red (2.5 yr 4/8 unrubbed) and reddish yellow (7.5 yr 6/6 0
unrubbed); clear wavy boundary to:

A 1 17 - 163 Yellowish red (5 yr 4/8 moist; 5 yr 6/6 dry) loam; strong2
coarse to very coarse platy; friable; pH 5.4; clay skins;
scattered chert pebbles; many coarse prominent mottles
colored red (2.5 yr 'V8 unrubbed) and brown (7.5 yr 5/4 rubbed);
clear wavy boundary to; 0

(CONTINUED)

- - - - - - - - -0
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Local ity: 50 (b)

SOIL CLASSIFICATION:
PEDON 110,:
LOCATION:

GEO;ORPHlIC SURFACE:
LANDFORil
ELEVATION
NATURAL VEGETATIOI:
PAREIT MATERIAL:

COLLECTED BY: D. L. Johnson and M. V. Miller,

DESCRIBED BY: 0. L. Johnson and Ii. V. MIlller,

HORIZON DEPTH(cm) SOIL DESCRIPTION

B I2t 163 - 262 Yellowish red (5 yr 4/8 moist; 10 yr 6/6 dry) clay loam;

structureless massive; firm to friable; pH 5.6; scattered

chert pebbles; clay skins; many coarse prominent mottles

colored brown (7.5 yr 5/4 moist) decreasing in prominence

at 190 cm.

d Remarks: Sampling terminated at 262 cm. Monolith preserved

(0-119 cm).
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Locality:_ __

SOIL CLASSIFICATION: Typic UdIfluvent I
PEDON NO,: 51
LOCATIOJ: In the SE 1/4, Sec. 15, T38N, R22W, Hickory County, MO.
SLOPE (%): 0-2
GEO;iORPIIIC SURFACE: T-0 (b)
L,,NDFORil : Floodplain toeslope
ELEVATION: 7CC ft. (213.5 ,)
NATURAL VEGCTATIOE:3 Deciduous forest
PAR[E.T MATERIAL:AlIuviurr
COLLECTED BY: D. L. Johnson and it. V. Miller, June 18, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. Miller, Summer, 1976

* 4

HORIZON DEPTH(cm) SOIL DESCRIPTION

4 A 0 - 18 Very dark gray brown ( 10 yr 3/2 moist; 10 yr 5/I dry) siltloam; structureless massive; firm; pH 6.9; abrupt smooth

boundary to:

C 18 - 76 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/1 dry) siltloam; weak medium to coarse subangular blocky; friable; plH 6.9;

prominent evidence of alluvial stratification (silt bands at
30 and 56 cm; sand band at 76 cm.); abrupt smooth boundary to:

C2  76 - 119 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) silt
loam; weak medium to coarse subangular blocky; friable; pH 6.8;
evidence of stratification absent or very slight; slight
evidence of illuviation.

Remarks: Sampling terminated at 119 cm; monolith preserved
(0-119 cm).

* S

* 4
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Locality: 52

SOiL CLASSIFICATION: Dystric Fluventic Eutrochrept1  0
PEDON 10,: 52

LOCATOdJ: In the SE 1/4, SE 1/4, Sec. 15, T38N, R22W, Hickory County, MO.
SLOPE (K): 0-2
GEOMIORPHIC SURFACE: T-1 (b)
LAIIDFORl : Terrace-toesiope
ELEVATIOJ : 710 ft. (216.6 m)
NATURAL VEGETATIO;I: Deciduous forest 0
PAREIT MATLRIAL: Alluvium
COLLECTED BY: D. L. Johnson and H1. V. Miller, June 18, 1976
DESCRIBLD BY: D. L. Johnson and Ii. V. illler, Surner, 1976

HORIZOO, DEPTH(cm) SOIL DESCRIPTION

A 0 - 20 Dark brown (10 yr 3/3 moist; 10 yr 6/2 dry) loam; weak medium
subangular blocky; friable; pH 6.1; abundant roots in top 5 cm; clear

wavy boundary to:

A2  20 - 46 Dark brown (7.5 yr 4/2 moist; 10 yr 5/3 dry) loam; weak fine
to medium subangular blocky; friable; pH 6.2; gradual
Irregular boundary to:

B1  46 - 72 Dark brown (10 yr 3/3 moist; 10 yr 5/4 dry) loam; weak medium
subangular blocky; friable; pH 6.2; clear wavy boundary td:

B2  72 - 119 Dark yellowish brown (10 yr 3/4 moist; 10 yr 5/4 dry) silt
loam; weak medium to coarse subangular blocky; friable; pH 6.2;

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).



119

LocalIty: 55

SOIL CLASSIFICATION: Typic udifluvent 2
PEDOW 00, : 55
LOCATIOIl: In thc NE 1/4 SE 1/4, Sec. 15, T38N, R22W, Hickory county, MO.
SLOPE (%): 0-3

GEOIORPtIIC SURFACE: T-O (a)
LAi.DFORil Floodpldin toeslope
ELEVATION : 700 ft. (213.5 m)
NATURAL VEGETATIOti: Deciduous forest
PARE.!T MATERIAL: Al luvlum
COLLECTED BY: D. L. Johnson and H. V. Miller, June 21, 1976
DESCRIBED BY: D. L. Johnson and Il. V. Miller, Summer, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 15 Dark brown (10 yr 3/3 moist; 10 yr 4/3 dry) silt loam; weak
coarse platy; friable; pH 6.2; abrupt smooth boundary to:

C 15 - 56 Very dark gray brovin (10 yr 3/2 moist; 10 yr 5/2 dry) siltloam; weak medium to coarse subangular blocky; friable;

pH 6.6; gradual irregular to wavy boundary to:

C2 56 - 119 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) silt 0
loam; weak medium subangular blocky; friable; pH 6.6;
incipient Illuvial surfaces present.

Remarks: Sampling terminated at 119 cm.

* S
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Locality: S6

SOIL CLASSIFICATION: Dystrlc Fluventlc Eutrochrept
PEDON 1!0,: 56
LOCATIOi: In the WE 1/4 SE 1/4, Sec. 15, T38N, R22W, Hickory County, MO.
SLOPE (' ): 0-3
GEOOORPHIC SURFACE: T-1 (b)
LANDFOR,: Terrdce -- toesloe
ELEVATIO 710 ft. (216.6 r.)
NATURAL VEGETATION: Deciduous forest
PAREIT IATERIAL: Al luvlu
COLLECTED BY: D. L. Johnson and Il. V. Miller, June 21, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. Miller, Summer, 1976

HORIZOOI DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 18 Dark brown (10 yr 3/3 moist; 10 yr 5/2 dry) silt loam;

moderate fine to medium platy; friable; pH 6.2; roots
plentiful in top 1 cm.; abrupt smooth boundary to:

A 18 - 36 Dark brown (10 yr 3/3 moist; 10 yr 5/2 dry) silt loam; weak
fine to medium subangular blocky; friable; pH 6.25; clear
wavy boundary to:

B2 36 - 119 Dark brown (10 yr 3/3 moist; 10 yr 5/3 dry) silt loam; weak 4

medium to coarse subangular blocky; friable; pH 6.3; weak
clay skins; gradual irregular boundary to:

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).
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Locality: 57

SOIL CLASSIFICATION: Typic Albaqualf
PEDON 110,: 57
LOCATION: In the NE 1/4, SE 1/4 Sec. 15, T38N, R22W, Hickory County, MO.
SLOPE ( 1;): 1-4

GEO1ORPHIC SURFACE: T-2
LArDFOI : Toeslope
ELEVATION: 710 ft. (216.6 m)
NATURAL VEGETATIO;J: Deciduous forest
PAREJT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and ti. V. Miller, June 21, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. Miller, Summer, 1976

HORIZOi DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 15 Brown (10 yr 4/3 moist; 10 yr 6/3 dry) slit loam; weak fine 0
to coarse platy; friable; pH 5.7; roots abundant in top 4
cm.; clear smooth boundary to:

A2  15 - 25 Dark brown (7.5 yr 4/2 moist; 10 yr 6/2 dry) silt loam; weak
fine to coarse platy; friable; pH 5.7; clear wavy boundary to:

A3  25 - 56 Brown (10 yr 4/3 moist; 10 yr 5/3 dry) silt loam; weak medium
subangular blocky; friable; pH 5.9; clear wavy boundary to:

B2 t 56 - 150 Brown to dark yellowish brown (10 yr 4/3 moist to 10 yr 4/4
moist; 10 yr 5/3 dry); silt loam to clay loam; weak to moderate
medium to coarse subargular blocky; friable; pH 6.0; weak
clay skins; clear wavy boundary to:

B3  150 - 238 Dark yellowish brown (10 yr 4/4 moist; 10 yr 5/3 dry) clay
loam; weak to moderate coarse subangular blocky; friable;
pH 6.1; very weak clay skins; small amounts of manganese
appear at 213 cm.; pebble (20 x 15 cm.) found at 213 cm.;

Remarks: Samplirg terminated at 238 cm. Monolith preserved 0
(0-244cm).

* q
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Locality: 58

SOIL CLASSIFICATION: Typic Albaqualf
PEDC' 1!O,: 58

LOCATIOil: In the Se 1/4, Sec. 15, T38N, R22W, Hickory County, MO.
SLOPE (2): 1-4
GEON1ORPIHIC SURFACE: T-2
Li;4DF0R1l: Toeslope

ELEVATION : 710 ft. (216.6 m)

NATURAL VEGETATIOII: Deciduous forest
PAREJT MATERIAL

1 :lAuvium

COLLECTED BY: D. L. Johnson and H. V. Miller, June 21, 1976
DESCRIBED BY: D. L. Johnson and i. V. Miller, Summer, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTION1

Ap 0 - 15 Dark gray brown (10 yr 4/2 moist; 10 yr 7/2 dry) silt loam;
weal, fine to medium platy; friable; pH 5.7;abrupt smooth boundary
to:

A1 2  15 - 24 Brown (10 yr 4/3 moist; 10 yr 7/2 dry) silt loam; moderate
medium to coarse platy; friable; pH 5.9; abrupt smooth
boundary to:

A 24 - 42 Gray brown (10 yr 5/2 moist; 10 yr 7/I dry) silt loan; weak
29 medium subangular blocky; friable; pH 5.5; many manganese

nodules up to I cm. thick; clear wavy boundary to:;

B 1 42 - 56 Brown (10 yr 5/3 moist; 10 yr 6/I dry) silty clay loam; strong
fine subangular blocky; friable pH 5.5; prominent thick silans

on ped surfaces; common manganese nodules; clear wavy boundary

to:

B 56 - 150 Dark gray brown (10 yr 4/2 moist; 10 yr 5/3 dry) to olive
2tg brown (2.5 Y 4/4 moist) silty clay loam; structureless massive

to weak medium to coarse subangular blocky to strong medium

to coarse platy; firm;pH 5.8; thick clay skins; common
manganese nodules; common medium faint to distinct mottles

colored yelicwish brown (10 yr 5/4 moist) and many coarse

prominent mottles colored yellowish brown (10 yr 5/6) to

strong brown (7.5 yr 5/6); abrupt smooth boundary to:

B 39 50 - 180 Dark gray brown (10 yr 4/2 moist; 10 yr 6/3 dry) sandy loam;

structureless massive; firm; pH 6.5; well formed clay skins;
abrupt smooth boundary to:

180 - ? 0

Remarks: Sampling terminated at 180 cm. where chert gravels

in a sandy loam ntrix were encountered. Monolith

preserved (0-119 cm).
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LocalIty: 59
0

SOIL CLASSIFICATION: Typic Paleudalf
PEDON 10,: 59

LOCATION: In the NW I/4 SE 1/4, Sec. 15, T38N, R22W, Hickoyr County, MO.
SLOPE (): 6-10

GEOIIORPHIC SURFACE: T-3 (7)

LAiODFORN1 Footslope 0
ELEVATION: 720 ft. (219.6 m)
NATURAL VEGETATION: Deciduous forest
PAREIT MATERIALAIluvium - colluvium?

COLLECTED BY: D. L. Johnson and H. V. Miller, June 21, 1976

DESCRIBED BY: D. L. Johnson and II. V. IIlIler, Summer, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 17 Dark gray brown (10 yr 4/2 moist; 10 yr 6/3 dry) silt loam; 0
moderate fine to coarse platy; friable; pH 6.3; small manganese
nodules; abrupt smooth boundary to:

A12 17 - 22 Dark gray brown (10 yr 4/2 moist; 10 yr 6/3 dry) silt loam;

weak medium subangular blocky; friable; pH 6.1 small

manganese nodules; clear wavy boundary to:

A2  22 - 43 Brown (10 yr 5/3 moist; 10 yr 6/3 dry) silt loam; weak medium
subangular Llocky; friable; pH 6.15 small manganese nodules;

few fine faint mottles colored yellowish red (5 yr 4/6 moist)
clear wavy boundary to:

B) 43 - 61 Brown (10 yr 5/3 moist; 10 yr 7/2 dry) silt loam; moderate

fine to medium subangular blocky; friable; pH 6.4; manganese 0

nodules; common fine faint to distinct mottles colored
yellowish red (5 yr 4/6 moist); clear Irregular boundary to:

B21 t  61 - 86 Brown (7.5 yr 4/4 moist; 10 yr 6/4 dry) silty clay loam;
weak medium to coarse subangular blocky; firm; pH 6.0; manganese

nodules; common medium distinct mottles colored yellowish red
(5 yr 4/6 moist); clear wavy boundary to: 0

B22t 86 - 147 Brown (7.5 yr 4/4 moist; 10 yr 5/4 dry) to dark yellowish

brown (10 yr 4/4 moist) silty clay loam; moderate to strong
medium to very coarse platy; firm; pH 5.8; manganese nodules;

many coarse distinct mottles colored yellowish red (5 yr 4/6
moist); gradual wavy boundary to:

0

B 147 - 259 Dark brown (10 yr 4/3 moist; 10 yr 5/6 dry) to yellowish
brown (10 yr 5/4 moist) silt loam; structureless massive to
weak medium subangular blocky; firm; p11 6.3; manganese with
bluish irridescent color covers ped surfaces from 216 cm.
To 234 cn; many coarse distinct mottles colored brown (7.5 yr
4/4 unrubbed) to gray (10 yr 5/I unrubbed);

Remarks; Sampling terminated at 259 cm. Monolith preserved

(0-119 cm).

0
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LocalIty: 60

SOIL CLASSIFICATION: Typic Argludoll
PEDON r.O,: 60
LOCATION: In the SE 1/4, NW 1/4, Sec. 33, T39N, R22W, Benton County, MO.
SLOPE (,): 2-4

GEOHORPHIC SURFACE:T-1 (b)
LA!DFORHi : Terrace-fnntslope
ELEVATION : 800 ft. (244 m)

NATURAL VEGETATIO: Deciduous forest
PAREJT MATERIAL: Alluvium - colluviun
COLLECTED BY: D. L. Johnson and 11. V. Miller, June 21, 1976.
DESCRIVED BY: D. L. Johnson and It. V. HIller, Summer, 1976

W)RIZON DEPTH(cm) "OIL DESCRIPTION

All 0 - 4 Dark brown (7.5 yr 3/2 moist; 10 yr 5/3 dry) silt loa-; weak
very fine to fine granular; friable; pH 6.4; abrupt s-ooth 4
boundary to:

A12 4 - 13 Dark brown (7.5 yr 3/2 moist; 10 yr 5/3 dry) silt )oar; weak
fine platy; friable; pH 6.4; abrupt smooth boundary to:

A 13 - 48 Dark brown (7.5 3/2 moist; 10 yr 5/3 dry) silt loam; %.eak
13 medium subangular blocky; friable; pH 6.2; clear wavy boundary to:

B1 48 - 58 Dark brown (7.5 yr 3/2 moist; 10 yr 5/2 cry) silt loar;
moderate medium subangular blocky; friable; pH 6.2; weak clay

skins; clear wavy boundary to:

B21 t  58 - 91 Very dark gray brown (10 yr 3/2 moist; 10 yr 4/2 dry) silty
clay loam; moderate medium subangular blocky; f;rm to friable;

pH 6.0; well developed clay skins; gradual IrreSular boundary
to:

B22 t  91 - 119 Dark brown (7.5 yr 3/2 moist; 10 yr 4/3 dry) silty clay loam;
tweak medium to coarse subangular blocky; firm to friable; pH5.9;

well developed clay;
II

Remarks: Sampli g terminated at 119 cm. Monolith preserved
(0-244 cm).

I
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LocalIty: 61 A

SOIL CLASSIFICATION: Dystric Fluventic Eutrochrept I
PEDON NO,: 61 A
LOCATIOJ: In the NW 1/4 NW 1/4, Sec. 3, T38N, R22W, Benton County, MO.

SLOPE (%): 1-3
GEO;IORPHIC SURFACE: T-l (b)
LA;DFORI : Terrace-toeslope

ELEVATIO1N 680 ft. (207.4 m)
NATURAL VEGETATIO00: Deciduous forest

PARE.IT MATERIAL: Alluvium

COLLECTED BY: D. L. Johnson and M. V. MIller, June 21, I967

DESCRIBED BY: D. L. Johnson and Ii. V. HlIler, Summer, 1,76

HORIZONJ DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 20 Dark brown (10 yr 3/3 moist; 10 yr 6/3 dry) silt lenm; very
weak medium platy breaking out to wea, fine to medium sub-

angular blocky; friable pH 6.0; abrupt smooth boundary to:

B1 20 - 64 Dark brown (10 yr 3/3 moist; 10 yr 6/3 dry) silt loam; weak
to moderate medium to coarse subangular blocky; friable;
pH 6.2; weak illuvial surfaces; few pcorly develcped silans;

gradual wavy boundary to:

B2 64 - 213 Dark yellowish bro.n (10 yr 3/4 moist; 10 yr 5/4 dry) silty
clay loam; weak to moderate medium to coarse subangular
blocky; friable; pH 6.3; clay skins; ew poorly developed
silans; clear wavy boundary to:

IIIB 3  213 - 239 Dark brown (10 yr 3/3 moist; 10 yr 6/3 dry) silt loam;
structureless single grain (213 cm.-224 cm.) to very weak

coarse subangular blocky; friable; pH 6.0; no clay skins or

silans;

Remarks: Sampling terminated at 239 c-. Monolith preserved

(0-244 cm). Texturally, th;s pedon lies at the
Alfisol-lnceptisol boundary.
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LocalIty: 61 B

SOIL CLASSIFICATON: Typic Albaqualf
PEDON iiO,: 61 B
LOCATIOoJ: In the NW 1/4 NW 1/4, Sec. 3, T38NJ, R22W, Benton County, MO.
SLOPE ("): 2-4

GEO;IORPHIC SURFACE: T-l(a)7
LAI!DFOR;i Toeslope
ELEVATION 690 ft. (210.5m) S
tATURAL VEGETATIOlH)eciduous forest
PAREIT MATERIAL: Alluvium
COLLECTED BY: D. L, Johnson and MI. V. Miller, June 21, 1976
DESCRIBED BY: D. L. Johnson and 11. V. Mililer, Summer, 1976

HORIZO; DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 20 Dark gray brown (10 yr 4/2 moist; 10 yr 7/2 dry) silt loam;
weak medium subangular blocky; friable; pH1 5.8; common
manganese films and nodules; few fine distinct mottles colored
gray brown (10 yr 5/2 unrubbed) to yellowish brvon ()0 yr 5/8
unrubbed); abrupt smooth boundary to:

A2g 20 - 30 Brown (10 yr 5/3 moist; 10 yr 7/2 dry) silt loam; weak mediumsubangular blocky; friable; pH 5.7; abundant silans; common

manganese films and nodules; common medium distinct mottles
colored gray brown (10 yr 5/2 unrubbed) to yellowish brown
(10 yr 5/8 unrubbed); clear irregular boundary to:

b2lg 30 - 51 Yellowish brown (10 yr 5/4 moist; 10 yr 6/3 dry) silt loam;

strong fine to medium subangular blocky; friable; pH 5.5; weak

Illuvial surfaces; abundant silans; common manganese films

and nodules; common medium distinct mottles colored gray brown
(10 yr 5/2 unrubbed) to yellowish brown (10 yr 5/8 unrubbed);
gradual irregular boundary to:

B 22t 51 - 102 Yellowish brown (10 yr 5/4 moist; 10 yr 6/4 dry) silt loam;
moderate medium to coarse subangular blocky, firm to friable;

pH 5.2; moderate clay skins; silans extend to 58 cm.; common
manganese films and nodules; many coarse prominent mottles
colored gray brown (I0 yr 5/2 unrubbed) to yellovish brown
(10 yr 5/8 unrubbed); gradual irregular boundary to:

B 102 - ? Pale brown (10 yr 6/3 rist; 10 yr 6/4 dry) silt loar.; weak
3g coarse platy breaking out to weak medium to coarse su~angular

blocky; friable; pH 6.5; r)derate clay skins; common manganese
films and nodules; marn coarse prominent mottles colored gray
brown (10 yr 5/2 unrubbed) to yellowish brown (10 yr 5/8 unrubbcd);
large chert pebble at 107 cm.;

Remarks: Sampling terminated at 119 cn.

SI

I 0
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LocalIty: 62

SOIL CLASSIFICATION: Typic Albaqualf
PEDON NO,: 62
LOCATIOW: In the NW 1/4 NW 1/4 sec. 3, T38N, R22W, Benton County, MO.
SLOPE (%): 4-6

GFOilORPHIC SURFACE: T-2 (?)
LA;4DFORii : Toeslope 0
ELEVATION : 700 ft. (213.5 m)
NATURAL VEGETATIOIj: Deciduous forest
PARElT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and h. V. Miller, June 21, 1976
DESCRIBED BY: D. L. Johnson and M. V. hIller, Summer, 1976

0

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 18 Brown (10 yr 4/3 moist; 10 yr 6/3 dry) silt loam; weak medium 0
to coarse platy; friable; pH 5.8; abrupt smooth boundary to:

A 21 18 - 28 Gray brown (10 yr 5/2 moist; 10 yr 7/2 dry) silt loam; weak

to moderate fine to medium platy; friable; pH 5.8; common

fine distinct mottles colored gray (10 yr 5/1 unrubbed) to
yellowish brown (10 yr 5/6 unrubbed); abrupt smooth boundary to:

A229 28 - 44 Yellowish brown (10 yr 5/4 moist; 10 yr 7/2 dry) silty clay loam,
strong fine to medium subangular blocky to angular blocky;
friable; pH 5.7; common fine distinct to many coarse
prominent mottles colored gray (10 yr 5/1 unrubbed) to (.Ilcevsh -

brown (10 yr 5/6 unrubbed); abrupt wavy boundary to:

B2tg 44 - 58 Yellowish brown (10 yr 5/4 moist; 10 yr 6/3 dry) clay; weak 0
coarse subangular blocky; firm; pH 5.5; weak to oderately

developed clay skins; many coarse prominent mottles colored
gray (10 yr 5/1 unrubbed) to yellow'sh brown (10 yr 516
unrubbed), diminishing with depth; clear wavy boundary to:

B 58 - 119 Yellowish brown (10 yr 5/4 moist; 10 yr 5/4 dry) silty clay
loam to clay loam; structureless massive; firm; pH 5.6. 0

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).

0

0
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LocalIty: 63 (,a)

SOIL CLASSIFICATION: Typic Fraglaqalf
PEDON no,: 63 (a)
LOCATION: In the NW. 1/4 NW 1/4, Sec. 3, T38N, R22W, Benton County, MO.
SLOPE (%): 6-8

GEOHORPHIC SURFACE: T-2
LAiODFOR; Upper toes lope
ELEVATIO4 : 710 ft. (216.6 m)
NATURAL VEGETATIOHI: Deciduous forest
PARE,IT MATERIAL: AlluvIum
COLLECTED BY: D. L. Johnson and M1. V. MllIer, June 21, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. tiller, Summer, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTIOj

Ap 0 - 22 Brown (!10 yr 4/3 moist; 10 yr 6/3 dry) silt loam; weak fire
to medium platy; friable; pH 6.0; abrupt smooth boundary to:

A12 22 - 43 Dark gray brown (10 yr 4/2 moist; 10 yr 7/2 dry) slit loari;moderate fine to medium platy; friable; pH 5.95; small

manganese nodules; few fine faint mottles colored gray (10 yr
6/1 unrubbed) to yellowish brown (O yr 5/6 unrubbed) appar
at 38 cm.; abrupt smooth boundary to: 0

B2  43 - 56 Brown (10 yr 5/3 moist; 10 yr 7/2 dry) silt loam; weak to
moderate fine to medium subangular blocky; friable; pH 5.9;

manganese nodules; few fine faint nettle s colored gray
(10 yr 6/lunrubbed); to yellowish brown (iOyr 5/6 unrubbed); clear

I wavy boundary to:
A 56 - 79 Pale brown (10 yr 6/3 moist; 10 yr 8/3 dry) silt loam; roderate S

2xg fine to medium subangular blocky; friable to brittle in place;
pH 5.8; some silans; manganese nodules; common fine to medium
distinct mottles colored gray (i0 yr 6/I unrubbed) to yellowish
brown (10 yr 5/6 unrubbed); mottles somewhat masked by silans;

abrupt wavy boundary to:
*I

B 79 - 86 Yellowish brown (10 yr 5/4 moist; 10 yr 6/3 dry) slit loam;
lxg strong fine subangular blocky; friable; to brittle In place;

pH 5.5; moderate clay skins; prominent silans completely cover
ped surfaces; manganese nodules; common fine to medium
distinct mottles colored gray (10 yr 611 unrubbed) to

yellowish brown (10 yr 5/6 unrubbed); mottles masked by silans;
abrupt wavy boundary to:

8 21t 86 - 192 Brown (10 yr 5/3 moist; 10 yr 6/' ) to yellowish brown
(10 yr 5/4 moist) silty clay; structureless massive to weak

medium to coarse subangular blocky; firm; PH 5.5; moderate
clay skins; manganese nodules (<5 mm.); common to many medium
to coarse distinct mottles colored gray (10 yr 6/I unrubbed)
to yellowish brown (10 yr 5/6 unrubbed); clear smooth boundary
to:

(CONTINUED)

I I I - l |. . . , , . . . . ..
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Locality: ,3 (5)

SOIL CLASSIFICATION:

PEDON 110,:
LOCAT IO1:

GEOIORPHIC SURFACE:

LANDFORII

ELEVATI0N
NATURAL VEGETATION:

PAREIT MATERIAL:

COLLECTED BY: D. L. Johnson and H. V. Miller,
DESCRIBED BY: D. L. Johnson and II. V. tMiller,

HORIZON DEPTH(cm) SOIL DESCRIPTION

B22tg 192 - 206 Yellowish brown (10 yr 5/6 moist; 10 yr 6/4 dry) silty clay;
weak coarse platy breaking out to strong medium angular

blocky; firm; pH 6.5; manganese nodules (<10 mm.); many

coarse distinct mottles colored gray (10 yr 6/1 unrubbed)

to strong brown (7.5 yr 5/6 unrubbed); clear smooth boundary

to:

B23tg 206 - 239 Light yellowish brown (10 yr 6/4 moist; 10 yr 6/3 dry) silty
clay; moderate coarse platy; firm; pH 6.5; some clay skins

on horizantal ped surfaces; manganese nodules (7-10 mm.);

many coarse distinct to prominent mottles colored gray

(10 yr 6/1 unrubbed) to strong brown (7.5 yr 5/6 unrubbed);

Remarks: Sampling terminated at 239 cm; monolith preserved

(0-244 cm).

4S
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LocalIty: A 4

SOIL CLASSIFICATION: Aqulc Paleaqualf
PEDON NO,: 64

LOCATION: In the NW 1/4 NW 1/4, Sec. 3, T38N, R22W, Benton County, MO.
SLOPE (%): 8-10
GEOHORPHIC SURFACE: T-3 (?)
LANDFORl: Footslope
ELEVATIOH: 720 ft. (219.6 m) 0

NATURAL VEGETATIOI: deciduous forest
PAREOIT MATERIAL: Alluvium-colluvlum ?

COLLECTED BY: D. L. Johnson and ti. V. MIlller, June 21, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. Miller, Sumr'er, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTIOI

Ap 0 - 18 Brown (10 yr 4/3 moist; 10 yr 6/4 dry) silt loam; moderate
medium to coarse platy; friable; pH 6.3; abrupt smooth
boundary to:

B1  18 - 37 Reddish brown ( 5yr 4/4 moist; 7.5 6/4 dry) silt loam; weak
medium subangular blocky; friable; pH 6.55; weak clay skins;
fine medium faint mottles colored brown (7.5 yr 4/4 moist);
clear wavy boundary to:

B21 37 - 53 Yellowish red (5 yr 4/6 moist; 7.5 6/4 dry) silty clay loam;
moderate fine to medium subangular blocky; friable; pH 6.6;

strong clay skins; manganese stains appear at 43 cm.; comron
medium distinct mottles colored yellowish red (5 yr 4/8 moist);
clear wavy boundary to:

B22tg 53 - 99 Yellowish red (5 yr 4/8 moist; 7.5 5/4 dry) silty clay loam;
moderate to strong fine to medium subangular blocky; friable;
pH 6.5; strong clay skins; large manganese stains; manganese
nodules appear at 86 cm. many redium prominent mottles
colored pinkish gray (7.5 yr 6/2 unrubbed) to dark red (2.5
yr 3/6 unrubbed); gradual wavy boundary to:

B 99 - 122 Yellowish red (5 yr 4/8 moist; 5 yr 5/6 dry) texture weak
23t9 medium to coarse subangular blocky; friable; pff 5.5; strong

clay skins; abundant manganese nodules; many medium to coarse
promlnant mottles colored dark red (2.5 yr 3/6 moist); sampling
terminated at 122 cm.
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LocalIty: 67 L

SOIL CLASSIFICATION: Typic Hapludoll

PEDON riO,: 67

LOCATIOJ: In the NE 1/4 SE 1/4, Sec. 10, T38N, R22W, Hickory County, MO.
SLOPE (%): 4-l0
GEOHORPHIC SURFACE: T-3 (7)
LAINDFORN : Footslope
ELEVATIO : 720 ft (219.6 m)
NATURAL VEGETATION: Deciduous forest
PAREdIT MATERIAL: Alluvium-colluvium
COLLECTED BY: D. L. Johnson and It. V. Miller, June 22, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. tililer, Summer, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTIOI

Ap 0 - 17 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) silt

loam; weak mediur platy; friable ; pH 6.7; abrupt smooth
boundary to:

A 17 - 30 Dark brown (10 yr 3/3 moist; 10 yr 6/2 dry) silt loam; weak
medium subangular blocky; friable; pH 6.9; clear wavy boundary to:

B 30 - 41 Dark yellowish brown (lO yr 3/4 rmoist) silt loam; moderate 0
medium subangular blocky; firm; pH 6.9; illuvial surfaces;

clear wavy boundary to:

B21 41 - 66 Dark yellowish brown (10 yr 3/4 moist; 10 yr 5/3 dry) silty clay21 loam; moderate medium prismatic breaking out to moderate

medium subangular blocky; firm; pH 6.8; weak clay skins;
some manganese shot and films; few fine faint mottles colored 0
yellowish red (5 yr 4/8 unrubbed) to brown (7.5 yr 5/4
unrubbed); clear waby boundary to:

B22 66 - 99 Brown (10 yr 4/3 moist; 10 yr 5/4 dry) silty clay loam; moderatemedium prismatic breaking out to moderate medium subangular

blocky; firm; pH 6.8; weak clay skins; some manganese shot,
4 nodules, and fIlms; common medium faint to many medium 4

distinct mottles colored yellowish red (5 yr 4/8 unrubbed)
to brown (7.5 yr 5/4 unrubbed); clear wavy boundary to:

B23 99 - 119 Brown (7.5 yr 4/4 moist; 10 yr 5/4 dry) silty clay loam; weakmedium prismatic breaking out to weak to moderate subangular

blocky; firm pH 6.9; weak clay skins; some manganese nodules
and films; many coarse prominent mottles colored yellowish 4
red (5 yr 4/8 unrubbed) to brown (7.5 yr 5/4 unrubbed);

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).

4 4
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LocalIty: 72

SOIL CLASSIFICATION: Dystrlc Fluventic Eutrochrept I
PEDON no, : 72
LOCATIOI: In the Se 1/4 NE 1/4, Sec. 10, T38N, R22W, Hickory County, MO.
SLOPE (%): 1-3

GEONORPHIC SURFACE: T-1 (b)
LANDFOR: Terrace Toeslope
ELEVATiO: 700 ft. (213.5 m)
NATURAL VEGETATIOIi: Deciduous forest
PAREIT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and H. V. Miller, June 22, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. Mriller, Summer, 1976

HORIZON DEPTi4(cm) SOIL DESCRIPTIOP)

Ap 0 - 19 Brown (10 yr 4/3 moist; 10 yr 6/3 dry) silt loam; weak fine S
to medium platy; friable; pH 6.2; abrupt smooth boundary to:

A2  19 - 34 Dark yellowish brown (10 yr 3/4 moist; 10 yr 6/2 dry) silt

loam; weak to moderate fine to medium platy; friable; pH 5.25

abrupt smooth boundary to:

A3  34 - 47 Brown (i0 yr 4/3 moist; 10 yr 6/2 dry) silt loam; weak medium 5
subangular blocky; friable; pH 6.2; clear wavy boundary to:

B2  47 - 102 Brown (10 yr 4/3 moist; 1O yr 5/3 dry) silt loam; weak medium
subangular blocky; friable; pH1 5.8; weak clay skins; clear

wavy boundary to:

B 02 - 119 Dark brown (7.5 yr 4/2 moist; 10 yr 5/3 dry) silt loam; weak
medium to coarse subangular blocky; friable; pH 6.2; clay
skins; few medium faint mottles colored dark gray (10 yr 4/i
unrubbed);

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).

0 5
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Locality: 73

SOIL CLASSIFICATION: Typic udifluvent2
PEDON JO,: 73
LOCATIO14: In the Se 1/4 NE 1/4, Sec. 10, T38N, R22W, Hickory county, MO.
SLOPE (): 0-4
GEOtIORPHIC SURFACE: T-O (a)
LAHDFORil: Floodplain toeslope
ELEVATION: 680 ft. (207.4 m)
RATURAL VEGETATION: Deciduous forest
PAREOIT MATERIAL: alluvium
COLLECTED BY: D. L. Johnson and H1. V. MillerJune 22, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. tllIler, Summer, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTIOll

Ap 0 - 18 Dark brown (10 yr 3/3 moist; 10 yr 5/2 dry) slit loam; weak S
medium subangular blocky (moderate fine platy In top 5 cm);
friable; pH 6.2; clear smooth boundary to:

A, 18 - 30 Dark brown (10 yr 3/3 moist; 10 yr 5/2 dry) silt loam; weak.2 medium subangular blocky; friable; pH 6.5; clear wavy boundary
to:

0
C1  30 - 48 Dark brown (10 yr 3/3 moist; 10 yr 5/2 dry) silt loam; weak

medium subangular blocky; friable; pH 6.7; weak indication
of translocated material; gradual irregular boundary to:

Ab  48 - 119 Very dark gray brown (lO yr 3/2 moist; 10 yr 5/1 dry) silt
loam; weak medium to coarse subangular blocky; friable; pH 6.5;

clay skins; S

Remarks: Sampling terminated at 119 cm. A probable buried
A/C profile occurs at 48 cm depth. Monolith
preserved (0-119 cm).

4I

S I

0

0

S
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Locality: ,74 0

SOIL CLASSIFICATION: Dystric Fluventic Eutrochrept1
PEDON HO,: 74
LOCATIOW: In the NW 1/4 SE 1/4, Sec. 32, T39N, R22W, Benton County, MO.
SLOPE (): 0-2
GEOIIORPHIC SURFACE: T-1 (b)
LANDFORN : Terrace toeslope
ELEVATIOi : 690 ft. (210.45 m)
NATURAL VEGETATION4)eciduous forest
PAREdIT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and ti. V. Miller, June 26, 1976
DESCRIBED DY: D. L. Johnson and H. V. hiller, Summer, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 15 Dark brown (10 yr 3/3 moist; 10 yr 6/3 dry) silt loar; weak 0

fine to medium platy; friable; pH 6.2; few roots; abrupt
smooth boundary to:

A 15 - 36 Dark brown (10 yr 3/3 moist; 10 yr 5/3 dry) silt oar,; weak
3 medium subangular blocky; friable; few rcots; few illuvial

surfaces; pH 6.3; few sIlans; gradual wavy boundary to: 0
B2  36 - 168 Dark yellowish brown (10 yr 3/4 moist; 10 yr 5/3 dry) silt

loam; moderate medium to coarse subangular blocky; friable;

pH 6.4; very few roots; clay skins; silans; clear wavy boundary
to:

C1  168 - 239 Dark yellowish brown (10 yr 3/4 moist; 10 yr 5/3 dry) silt 0
loam; weak medium to coarse subangular blocky; friable;
pH 6.0; primary sand layer from 189 to 198 cm.

Remarks: Sampling terminated at 239 cm. Monolith preserved
(0-244 cm).

* S

* S

* I

* i
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Locality: 75
S

SOIL CLASSIFICATION: Tystric Fluventic EutrochreptI
PEOON NO,: 75 1
LOCATiON: In the NW 1/4 SE 1/4, Sec. 32, T39N, R22W, Benton County, MO.
SLOPE ("): 0-2
GEOIIORPHIC SURFACE: T-I (b)

LANDFOR;; : Terrace tocslope
ELEVATIO14 : 690 ft. (210.5 m)
NATURAL VEGETATION: deciduous forest
PAREIdT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and II. V. Miller, June 26, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. tilller, Summer, 1976

I

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 11 Dark brown (10 yr 3/3 moist; 10 yr 6/2 dry) silt loam; weak ]
fine platy; friable; few roots; pH6.0; abrupt smooth boundary
to:

A3  1I - 28 Dark brown (10 yr 3/3 moist; 10 yr 5/3 dry) silt loam; very
weak medium to coarse subangular blocky; friable; pH 5.9;
few roots; very few weak silans; gradual wavy boundary to:

B1 28 - 74 Dark brown (10 yr 3/3 moist; 10 yr 5/3 dry) silt loam to
silty clay loam; weak medium to coarse subangular blocky;
friable; pH 5.9; very few roots; illuvial surfaces; very few
weak silans; gradual irregular boundary to:

B2  74 - 221 Dark brown (10 yr 3/3 moist; 10 yr 5/3 dry) silty clay loam;
moderate medium to coarse subangular blocky; friable; pH 5.9; S
very few roots; moderate clay skins; gradual wavy boundary to:

B 221 - 234 Dark brown (10 yr 3/3 moist; 10 yr 5/3 dry) silty clay loam;
weak medium to coarse subangular blocky; friable; pH 6.0;
few clay skins;

Remarks: Sampling terminated at 234 cm. Monolith preserved
(0-244 cm).

* S
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Locality: 80

SOIL CLASSIFICATION: Dystric Fluventlc Eutrochfept 2
PEDON 1!0,: 80
LOCATIOW: In the NE 1/4 SW 1/4, Sec. 3, T38N, R22W, Benton County, MO.
SLOPE (%): 2-4

GEOHORPHIC SURFACE: T-1 (a)
LAIJDFORIN : Terrace toeslope
ELEVATIOU : 710 ft. (216.6 m) 0
NATURAL VEGETATIOIO: Deciduous forest
PARlifT MATERIAL: alluvium
COLLECTED BY: D. L. Johnson and H. V. Miller, June 28, 1976
DESCRIBED BY: D. L. Johnson and H. V. Miller, Summer, 1976

0

HORIZONI DEPTH(cm) SOIL DESCRIPTION

Plentiful roots.

Ap 0 - 20 Dark yellowish brown (10 yr 3/4 moist; 10 yr 6/3 dry)silt loam; S
weak medium platy; friable; pH1 5.8; abrupt smooth boundary to.

A 20 - 43 Dark yellowish brown (10 yr 3/4 moist; 10 yr 6/2 dry) silt
loam; weak medium subangular blocky; friable; pH 6.1;
plentiful roots; few weak silans; gradual vavy boundary to:

B2  43 - 170 Dark yellowish brown (O yr 4/4 to 3/4 moist; 10 yr 5/4 dry) 0silty clay loam; moderate medium to coarse subangular blocky;

friable to firm; pH 5.9; few roots; weak clay skins; weak
silans; pebble at 66 cm.; gradual irregular boundary to:

B 170 - 224 Dark yellowish brown (10 yr 3/4 moist; 10 yr 5/4 dry) silty
clay loam; weak medium subangular blocky; friable; pH 6.0;
weak clay skins; weak silans; gradual irregular boundary to: 0

CI  24 - 302 Dark yellowish brown (10 yr 4/4 moist; 10 yr 5/4 dry) silty
clay loam; structureless massive to weak medium to coarse
subangular blorky; friable; pH 6.0; weak clay skins; weak
silans;

0
Remarks: Sampling terminated at 302 cm. Monolith preserved

(0-244 cm)
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LocalIty: 82

SOIL CLASSIFICATION: Typic Fraglaqualf
PEDON HO,: 82

LOCATIOIJ: In the NE 1/4 NW 1/4 sec. 3, T38N, R22W, Benton County, MO.

SLOPE (%): 4-6
GEOIIORPHIC SURFACE: T-2
LAilDFOR;; : Terrace toeslope •

ELEVATION : 700 ft. (213.5 m)
IWTURAL VEGETATIOI: Deciduous forest

PAREIT MATERIAL: Alluvium

COLLECTED BY: D. L. Johnson and II. V. Miller, June 28, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. Miller, Summer, 1976

4

HORIZON DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 22 Brown (10 yr 4/3 moist; 10 yr 7/2 dry) silt loom; weak fine to

medium platy; friable; pH1 5.6; abrupt smooth boundary to:

A 22 - 33 Brown (10 yr 4/3 moist; 10 yr 7/2 dry) silt loam; moderate
21g fine to medium platy; friable; pH 5.7; clear smooth boundary to:

A 22X 33 - 58 Brown (10 yr 5/3 moist; 10 yr 8/1 dry) silt loa-; moderate
fine to medium subangular blocky; very friable; to brittle In

place; pH 5.5; clear irregular boundary to:

B 1 58 - 84 Brown (10 yr 5/3 moist; 10 yr 8/3 dry) silty clay loam;

gmoderate medium subangular blocky; friable; pH 5.1; weak

Illuvial surfaces; moderate silans; common coarse distinct

mottles colored strong brown (7.5 yr 5/6 moist); clear wavy
boundary to:

B 84 - 180 Brown (10 yr 4/3 moist; 10 yr 5/4 dry) silty clay; moderate
2tg medium to coarse subangular blocky changing at 104 cm. to

moderate very coarse platy breaking out to weak coarse

subangular blocky; firri, H 5.3; moderate clay skins; moderate

silans extend to 102 cm.; ranganese films concretions?
Increasing with depth; many coarse distinct mottles colored

yellowish bro,in (lO yr 5/8);

Remarks: Sanpling terminated at 180 cm. Monolith

preserved (0-15 c--).

!

IS
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Locality: P

SOIL CLASSIFICATION: Typic Udifluvent2
PEDON NJO,: 84

LOCATIOIJ: In the NW 1/4 SE 1/4, Sec. 32, T39N, R22W, Benton County, MO.
SLOPE (%) : 0-2
GE01ORPHIC SURFACE: T-O (a)
LA jDFORtI Floodplain toeslope
ELEVATIOI : 680 Ft. (207.4 m)
NATURAL VEGETATIOH: Deciduous forest
PAREdIT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and 11. V. Miller, June 20, 1976
DESCRIDED BY: D. L. Johnson and I. V. 1111er, Summer, 1976

hii

HORIZON DEPTH(cm) SOIL DESCRIPTION

A l 0 - 20 Very dark qray brown (10 yr 3/2 moist; 10 yr 5/2 dry) silt
loam; weak medium platy to weak medium subangular blocky;
friable; pH 5.7; plentiful roots; very weak illuvlal surfaces;
clear wavy boundary to:

A12 20 - 38 Very dark gray (10 yr 3/1 moist; 10 yr 6.2 dry) silt loam;
weak medium subangular blocky; friable; pH 6.3 few roots; very

weak illuvial surfaces; gradual Irregular boundary to:

C 38 - 119 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) silt loam;
weak medium subangular blocky; friable; pH 6.4; very few roots;

very weak Illuvlai surfaces;

Remarks: Sampling Terminated at 119 cm.

S
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Locality: 86

SOIL CLASSIFICATION: Dystric Fluventic Eutrochreptl
PEDON HO,: 86
LOCATION: In the NW 1/4 SE 1/4, Sec. 32, T39N, R22W, Benton County, MO.
SLOPE (%) 0-4
GEOIIORPHIC SURFACE: T-1 (b)
LAiNDFORH Terrace Toeslope
ELEVATION 690 Ft. (210.5 m) 0
NATURAL VEGETATION: Deciduous forest
PAREIT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and H. V. Miller, June 30, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. tiller, Summer, 1976

HORIZON DEPTH(cm) SOIL DESCRIPTION

4 Ap 0 - 8 Dark brown (10 yr 3/3 moist; 10 yr 6/3 dry)(0-6) silt loam;
weak fine subangular blocky; friable; pH 6.0; abrupt
smooth boundary to:

B2  8 - 71 Dark brown (10 yr 3/3 to 4/3 moist; 10 yr 6/3 dry) silt loam;
moderate medium subangular blocky; friable; pH 6.1; clay skins;

silans; gradual Irregular boundary to:'

B3  71 - 119 Dark yellowish brown (10 yr 3/4 moist; 10 yr 5/3 dry) silt loam;
weak medium to coarse subangular blocky to structureless massive;
friable; pH 6.2; few illuvial surfaces.

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).

* S
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Locality: 88

SOwL CLASSIFICATION: Typic Argiudoll
PEDON NO,: 88
LOCATIOW: In the NE 1/4 SE 1/4, Sec. 32, T39N, R22W, Benton County, MO.
SLOPE ("): 2-4

GEOWORPHIC SURFACE: T-2 (7)
LA::DFORIl : Upper toeslopc

ELEVATION : 690 Ft. (210.5 in)
ItATURAL VEGETATIOH: Deciduous forest (?)
PARC.!T MATERIAL: AIluvium
COLLECTED BY: D. L. Johnson and M. V. Miller, June 30, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. tiller, Summer, 1976

HORIZO, DEPTH(cm) SOIL DESCRIPTION

Ap 0 - 22 Very dark gray brown (10 yr 3/2 moist; 10 yr 5/2 dry) silt loam;
weak fine to medium platy; friable; pH 5.9; plentiful roots; 
abrupt smooth boundary to:

A 22 - 36 Black (10 yr 2/i moist; 10 yr 5/2 dry) silt loam to silty clay
loam; strong fine subangular blocky; friable; pH 6.2; few
roots; clear wavy boundary to:

F21t 36 - 58 Very dark brown (10 yr 2/2 moist; 10 yr 4/1 dry) silty clay S

loam; strong fine to medium subangular blocky; firm; pH 6.3;

few roots; illuvial surfaces; clear wavy boundary to:

E22t 58 - 86 Very dark brown (10 yr 2/2 moist; 10 yr 4/2 dry) silty clay loam;
moderate medium to coarse subangular blocky; firm ; pH 6.2; very
few roots; moderate clay skins; gradual irregular boundary to:

t 3  86 - 119 Very dark brown (10 yr 2/2 moist; 10 yr 4/2 dry) silty clay loam;
weak to moderate coarse subangular blocky; firm; pli 6.3; very
few roots; strong clay skins;

Remarks: SamplIng terminated at 119 cm. Monolith preserved
(0-119 cm.).

* S
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No pHI
No dry colors (no samples) Locality:

SOIL CLASSIFICATION4: Typic alllaqualf
PEDON rO,: 89
LOCATiOi: In the NE 1/4 SE 1/4, Sec. 32, T39N, R22W, Benton County, MO.
SLOPE ( 1:,) : 1-3
GEOINORPHIC SURFACE: T-1 (b)
LAiNDFOR;I : Terrace toeslopc
ELEVATION : 690 ft. (210.5 m)

NATURAL VEGETATIOd: Deciduous forest
PAREAIT MATERIAL: Alluvium
COLLECTED BY: D. L. Johnson and HI. V. MIller, June 30, 1976
DESCRIEED BY: D. L. Johnson and Ii. V. Miller, Summer, 1976

HORIZON OEPTH(cm) SOIL DESCRIPTION

Ap 0 - 23 Very dark gray brown (10 yr 3/2 moist) silt loam; weak medium
subangular blocky; friable; abrupt smooth boundary to:

A12g 23 - 36 Dark gray (10 yr 4/I moist) silt loam; moderate medium to coarse
subangular blocky; friable; few fine faint mottles colored

yellowish brown (10 yr 5/8)moist;

A2g 36 - 94 Dark gray brown (10 yr 4/2 moist) to brown (10 yr 4/3 moist)
silt to slit loam; weak medium to coarse subangular blocky;-

very friable; manganese; common medium distinct mottles
colored yellowish brown (10 yr 5/8 moist) moist; clear wavy
boundary to:

B 1 94 - 142 Brown (10 yr 4/3 moist) silt loam; very weak to weak medium to
coarse subangular blocky; friable; Illuvial surfaces; silans;

manganese; few medium faint mottles colored yellowish brown
(iO yr 5/4 moist); clear wavy boundary to:

B2tg 142 - 231 Dark brown (7.5 yr 4/2 moist) to dark yellowish brown (10 yr3/4 moist) silty clay loam; weak medium to coarse subangular

blocky; friable to firm; silans in upper 23 cm.; manganese
increasing with depth; common medium to coarse prominent
mottles colored yellowish brown (10 yr 5/4 moist).

Remarks: Sampling terminated at 231 cm. Monolith preserved
(0-239).

• 4
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Locality: 90

SOIL CLASSIFICATION: Hapludolf

PEON O,: 90
LOCATIOi :n the NW\ 1/4 SE 1/4, Sec. 32, T39N, R22W, Benton County, MO.
SLOPE (A): 0-4

GEOMIORPHIC SURFACE: T-1 (a) 7

LAWIDFOWi: terrace toeslope
ELEVATION:v, 690 ft. (210.5 m)

IWATURAL VEGETATIO;I: Deciduous forest 0
PAREIT MATERIAL:AIluvium

COLLECTED BY: D. L. Johnson and i. V. Miller, July 1, 1976
DESCRIBED BY: D. L. Johnson and Ii. V. Miller, Summer, 1976

HORIZON, DEPTH(cm) SOIL DESCRIPTION'

Ap 0 - 23 Dark brown (10 yr 3/3 m'oist; 10 yr 6/3 dry) silt loam; weak
medium to coarse platy; friable; pH 5.6; roots abundant;
clear wavy boundary to:

A12 23 - 27 Dark brown (1D yr 3/3 moist; 10 yr 6/3 dry) silt loam; week

medium subangular blocky; friable; pH 6.1; roots plentiful;

abrupt w.,avy boundary to:

A 27 - 46 Brown (10 yr 4/3 moist; 10 yr 6/3 dry) silt loam; weak to moderate
2 medium subangular blocky; friable; pH 6.1; roots plentiful;

sllans appear at 41 cm.; gradual wavy boundary to:

Bl  46 - 61 Dark yellowish brown (10 yr 3/4 moist; 10 yr 5/4 dry) silty clay
loam; weak fine to medium prismatic breaking out to moderate
medium subangular blocky; friable; pH 6.1; roots plentiful;
clay skins; prominent silans; clear wavy boundary to:

B21 t  61 - 101 Dark yellowish brown (10 yr 3/4 moist; 10 yr 6/3 dry) silty clay
loam; moderate to coarse medium prismatic breaking out to
moderate to coarse medium subangular blocky; firm; ph 5.4;
roots plentiful; clay skins; prominent silans; abrupt smooth
boundary to:'

B22 t  101 - 119 Dark brown (10 yr 3/3 moist; 10 yr 5/3 dry) silty clay loam; S
weak medium subangular blocky; firm to friable; pH 5.5; few

roots; clay skins; silans;

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).
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Locality: 91

SOIL CLASSIFICATION: Typic Hapludoll 0
PEDON o,: 91
LOCATIOU: In the NE 1/4 SW i/4, Sec. 32, T39N, R22W, Benton County, MO.
SLOPE (): 4-6
GEOMORPHIC SURFACE: T-2 (7)
LAUDFORWi: Terrace toeslope
ELEVATION 700 ft. (2)3.5 m)
NATURAL VEGETATION: Deciduous forest (?)
PAREVIT MATERIAL: Alluvium - Colluvium
COLLECTED BY: 0. L. Johnson and tl. V. Miller, July 1, 1976
DESCRIBED BY: 0. L. Johnson and 1i. V. MIller, Summer, 1976

4S

HORIZON DEPTH(cm) SOIL DESCRIPTIONl

Ap 0 - 23 Very dark brown (10 yr 2/2 moist; 10 yr 3/2 dry) silt loam;
weak fine to medium platy to weak medium subangular blocky;
friable to firm; pH 6.2; abrupt smooth boundary to: 0

BI 23 - 37 Very dark brown (10 yr 2/2 moist; 10 yr 4/I dry) silt loam;

moderate fine to medium subangular blocky; pH 6.55; firm; weak

illuvial surfaces; gradual wavy boundary to:

B21 37 - 69 Very dark gray brown (10 yr 3/2 moist; 10 yr 4/2 dry) sllty
clay loam; strong medium subangular blocky; firm; pH 6.7;
well developed clay skins; gradual wavy boundary to:

B22 69 - 102 Very dark gray brown (10 yr 3/2 moist; 10 yr 4/2 dry) silty
clay loam; moderate medium subangular blocky; firm; pH 6.9;
well developed clay skins; gradual wavy boundary to:

B 102 - 119 Dark brown (10 yr 3/3 moist; 10 yr 4/3 dry) loam; weak to •
moderate fine to medium subangular blocky; firm; pH 7.0; clay
skins;

Remarks: Sampling terminated at 119 cm. Monolith preserved
(0-119 cm).
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EXPLANATION OF THE SOIL NAMES IN THE LEGEND

Tke -oil 'crc' ad symzols used ir, this moo 'ire adapted fron F ; .
.. : ': : ' 1 1 ' (_ :_ :- , ,....iSCS-USDA, Agrculture Hcr' jd os,

Nc. _36 197:)). Tnh: , o ;n tiie legend cie descriptive if the iecde-

rno,-,ands the mealings of * ,2 formati e elments which compri.-e the nauc,.
The formati c, elements are chiefly Greek and Latin roots that are fumiiiar

through their use in many common words (derivations and precise definitions
of the complete names are given in Sc/ Taxonomy).

TIo names provide a tremendous amount of information about the soi;K, which

is ,hy the 7, ,;soi:.-, system was adopted for this map. For examp , the

name Dystric Fluventic Eutrochrept (Fig. 1) provides the following information:

It is an immature soil having profile features more weakly
4 expressed than mature soils and retaining close resemblances

to the parent material; no horizon of clay accumulation is
present (from -F-).

The soil has a light colored surface horizon .- w in organic

matter f from 1- ?r)

It is a fertile soil high in bases ifrom e tr).

The soil is formed in alluvium on a floodpla obabiy of

Holocene age (from .'e;t).

"Tiere are no carbonates or calcareous materic'c, hove a depth
of I n fiom : in conjunction with the otho fc native

elements).

Subaroup Name Fam y Modifiers

Dystr;c Fluventic Eutrochre s i oamy, ,ixed. meic .f

L i ................................ Order, Incepti ol'.

......... I ................. Sut order, Ochrep /t

......... ..J.. ..... . re.t Group, Euttechrept

I Comlete Family N:7-

Figu'e 1

1hc Nomencliture at the Soil Taxonom, Sistcm <

Narres from all categories are used in cor;structing a complete family em.e. It

is -ade up of a subqreup name followed by descriptive family mod, er,. Tl' L

sobq I r, ,., .C, 11 01; , ic t ni;m, of a subo-de and i ' I o i

,1 Jh f , , r n ,y' l k f,1 h , fl'nti ie, ill, 5,oIf orde,!. For e'. pl,
; ire a subgroiip of the qreat group of Eutro.hiept,..

,*: are a great group of the suhordr Ochrepts..(I ;' a,'o a ,  
r.

o the oder of The na..es of the .uborder greo qr ...p nn,!
s iU f ,p al end in the syllabl h t, .,h.ch , the "fonoti ve 1c"( - in thI, '7

name Of the order (I , i n , soil. In the name ,f ain )rder the sylhrbl(., 'liti -,
tOmu' .e element is the Jk,,ut syllabl o beqnnnq with a vowel and i i i, no
tr,, las, consonant precedinq the vowel that onriects the sifi All '. A I I.

of orde % end in s%4. The italicized syllables that follow are eiarple' at . ,

formative elemeots in the names of order, Inc.,t,?%ols, MA ,sol,, .
I- . .. , , ,
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The soil is formed in alluvium an a floodplain, probably of .'(

Holocene age (from fluvent).

There are no carbonates or calcareous materials above a dpth

of 1 m (from dystr in conjunction with the other formative
elements).

Subgroup Name Fnm!y Modifiers
SI, I *

Dystric Fluventic Eutrochrepts (loamy, mixed, mesic)

L.. . ................ ............ Order, Inceptisols

.................... ..... Suborder, Ochrepts

......... . ......... Great Group, Eutrochrepts

I Complete Family Ncir-c

Figure 1

The Nomenclature of the Soil Taxonomy System A

Names from all categories are used in constructing a complete family name. It / ,J " ,,; -.'.

is riode up of a subgroup name followed by descriptive family modifiers. The L ( -.
subgroup name is a composite of the names af a suborder and great group and
which ends in a syllable that identifies the soil order. For example, D; s!:
Fi/ '-arc Eutrochreots are a subgroup of the great group of Eutrochrepts.
E, :"chepts are a great group of the suborder Ochrepts, Oclrepts are a suborder
of the order of fnceptsois. The names of the suborder great group, and th s- / 'ere
subgroup all end in the syllable ot, which is the "formative element" in the ,'i - , -,

name of the order (Inccc-.ti sol). In the name of an order the syllable that is the ,,

fomatise element is the last syllable beginning with a vowel and ending with '- I / ,

the last consonant preceding the vowel that connects the suffix so!. All names , .'. h,

of orders end in sc-1. The italicized syllables that follow are examples of /-
formative elements in the names of cders: inceptisols, Molisols, A!fisols,
- sols, etc.

A Orders :Kn=, , I

There are ten soil orders but only five occur on the map. Their names can be C v
recogn zed cs such because each ends, as stated, in so: (L. sc,- , soil), v.hich
,s prec -c u by a, the connecting vowel in names coined from Greek roots c.,

by in names co ned from roots of other origin.

In Table 1, the names of the five soil orders used on this map (column 1) end
the formative element in each of the narn.s (column 2) ore given. Also listed Spri-' a:c

are simplified defnitions of the princrcl diagnostic properties of the soils in
etch order (column 3J.

Order Formative Principal diagnostic propertyfiesl

Name Element simplified definitions)

Alfisnis alf Sodls relatively low in organic matter, relatively

high in bases; a subsurfocc horizon of clay
accumulation.

Ent, snl, iin Soils that hase weak or ro developed horizonc,
no deep wide cracks in mos' years.

,,: ep t  Immature so .with sorni' developed ho-i: ns c-n-
scine vertiherable minrals, no 5ubsurfnc-( ho,. 'o-

of clay arcumulotion, rclati-, ly la i .

organic matar o, -n bses, or . both.

Molli o
1  

Oll Sods with a thsk dark surface horizon. eh-tif-
rich in orqarrcmatter, high in base, .h,iugliout
nn dep wide cracks in most year-.

Uh so)', -It Old r,eathr'red soIs wth a sub utfoea ho,,.-n o
.S- cloy accumulation; low in base,.

Table I - Ord? , - r lxlies (NIi i ,- ,r ,
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I no deep -do crocks in notst yf-%

lr..Pti sol. ept immature soils with some developed horizon% and
omre weatheroble minerals;, ncr subsurfacf- lion ton

of clay accumulation; r elatively low in either
organic riotter or in base,, or .n both.

Mv>-- -is ,ih a th clk dlark Lifaceo nori, - ,I!-
rich rv or qrn. c natter, Ig9 in habc,-, t~lOIr 0,.Lu

no dec-p .IdeI raCks in i--t y,'ors.

-~~ -s~~, t ..! - otirci , _ I l r-, r I . ',,' b K~i- i

Tr ~ ~ ,CL -TJIO -r' 01. IN ir. -

i:r-r -r- -o:io--s Groo JI-ou .ci ;eru-os.Tr' dc

I: L'. '->-< ~U~ r'--:uun<ic-rnuin' .iit-rut- cte iit Aquer-rL

'ro Erl-, ,o-, r<.l anEn-:o lct he cns'<- at cr77 y'ouire.

14 a Au Flucrit L. - r; .er, plus, firm Ent:,o:5i. 31,'

-ri-i---> t -1c "r'';nr,, -o clemorrin of suaa'.er and great GIOLO 0 nmer Uscr rs
iiito>- imphi-c-l exrpano',c!- c- tkcr cunoatoans. An-

n c-- t:Car tcs

CowU orna p , r i n 1mes af tn,-.

A nearily wruer-hed A,) ito' con nc-ar tfra ;j-oxc' th- fr-S !a maI

IJA saril that isvets c dirffeent subc'-

a-a A so: h-rqr a subsa: c l, zo rn of CyocnQaa ieet'J~d

name. Farloaw

vi, ''teserce of a fraieca

Th e rnp1 s c to f Haor -ar

- A ;jrfrace horizon rhc! c, ether- ahtin acalaor ~,ahe
Ior" -' 7proc i-cf. of hU'1

Thr.c -r c-ptc sc-t, c, a. -r 't"r'aia Porcudo]

ecent, -c radud" . rr

e, ia od , ci h r.ra '- - t ' t nsrlcrn rt

s~ M-t b -)t "0. ''a r t-'r' "C t rC Ti'errar-n f n-

Dry far long pvrody: bir '-r i ca crr r - for 'nitrrd

II , - 90days. or mare in mrost year- Jcroughts crra)-n rvt'j

--*irc q,- p ha - -te or ,at y;Olrr-.-l 'F-- -, -' to

t' t'asuf'order. The r'!r'st N!l chic " the nv-v C c ii , 91i P

or ir da diagnrostic properttis of the saris in tha.t gr-at group. T'e ______

-i d~ ,j f 01 r a-'rertiy is fcr r-med \Y h cn a vnwel ;,, u(Md Jtc con rri ~t the httLt'eU

'0 o 'ii A !wo bf-lr'l~ (the ncrrie of the scihod c 'o--tmplr urr Tp
a -"c --uborde, iS Acquolfs and :vi, h!h' n riga i o, cur, ii Alfed-

r" -'nsl athe o s'~-ad r -a'~i t' trt ma-s art we' t Aaui cA

TyicH



'1 '41 !'r

L!~' [)tups 1- Thu subscript. .no,catc

-t q'.~,c: seiparuted mo three kinds of subgroups: Typi:, intetriade, sm ugop o xn~j o o.~g.Gdc. The name -it a subgroup is formed by placing one '7[ more dcvrelopmerit. rcspcctiIyr 04

T . fc ririn~o o thne reieunt great group des gnoted TU .iiec,c

A *; cl' I, Cetrr! corcept -if ts~ morot nrc-up. A '. in c; enrouqgr tiC. ,

F -.;,. 7 nolC: cr1:y more extensi tkci 4wo he a(hr c.i oils, howc',c'.

+t eJ. n. tie ip~opcrti is of the Treat group whose Finoll, -, he order oi nccc: s,
ro"- c.7, I sut. I al so has some of the propc rtic', cf crrothor circa0 s Eirti soi-.lncc p! -o'--A

-; 1 ore -'ho" ,o mkr ooi- order, a suborder, or c great group. Th0. spatial dis;tribxit~on, of tlie,

I , . -s in the illergrods' -ubgroup name ci:0- ;'orrmd from the to thlO 7 et. 11hC Uit,s50.5 Dc l'
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