FUNDAMENTALS OF SOIL SCIENCE

18. SOIL RESOURCE INVENTORY
A. INTRODUCTION

· Evaluation, an assessment, observation of soil properties and potentials for soil land use.

· Classification, grouping like individuals and separating unlike individuals.

· Mapping, a geographic process, delineating on a photograph or map areas with soils of particular classification and use potential.

· Interpretations, supplying information for managers, planners and policy makers about soil properties, processes and potentials of use.

· Survey (or inventory) systems, programs which includes all of the above.

b. soil classification

History and introduction

· Numerous soil classification systems, international, Canadian, etc.

· Michigan soil management groups, dominant texture and natural drainage class.

· National land classes, I through VIII. I best, VIII least.

Soil taxonomy

The US national system.

· Soil series (basic unit).

Group of soil pedons with the same horizon presence, sequence and properties.

· Clay % in B horizons, called control section.

· Kind of parent material, mineral, organic, sands to clays.

· Soil thickness, to weathered materials.

· Wetness, saturation and depth to water tables.

· Modal series concept.

· 7 class levels within soil taxonomy system.
· Order, diagnostic surface and subsurface horizons. (spodosol).

· Suborder, moisture regimen. (orthod).

· Great group, presence or absence of major horizons. (haplorthod).

· Subgroup, how different from modal concept. (typic haplorthod).

· Family, soil properties important in plant growth. Texture, mineralogy and temperature. (sandy, mixed, frigid).

· Series, kind and arrangement of soil horizons. (Kalkaska).

· Phase, based on surface texture or other properties. Series, surface texture and slope. (Ka, sl, 0-6% slopes).

c. soil survey or inventory

· National Cooperative Soil Survey (NCSS).

· Basic national land inventory system.

· Cooperators in NCSS:

· Natural Resource Conservation Service (NRCS).

· Other federal agencies.

· State and county gvt.

· University agr. Experiments.

· Others.

d. soil maps

General soil maps

Small scale, less detail.

· 10 to 100 acres per delineation.

· Scales of 1:60,000 to 1:100,000 (1/2 or 1” to the mile).

· Most useful for management over large areas.

Detailed soil maps

Larger scale, more detail.

· 10 of acres per delineation (minimum might be 3,4 or 5 acres).

· Scale of 1:15,840 or 1:20,000 (3,7 to 4” to the mile).

· Most useful for management of specific areas (agricultural fields, forest sites, parks).

e. how ncss soil surveys are made

· Field evaluations and classification at points (pedon, pits or auguring).

· Mapping of areas on aerial photographs.

· Schematic example of soil mapping.

· Preparation of report, typical county soil survey report has:

· Introduction, methods.

· General soil map.

· General soil map unit descriptions.

· Detailed soil maps.

· Detailed map unit descriptions.

· Modal soil series descriptions (typical pedons).

· Tables of interpretations.

f. soil map units and spot symbols

Pure soil map units (polypedon)

100% of delineated area is one soil series and phase that is used in the name.

Consociation (impure) soil map units with inclusions

· Greater than 75-85% of delineated area is one soil series and phase that is used in name.

· The other 15-25% of delineated area are inclusions of 1 or 2 other soils.

Complex soil map units

· A pattern of 2 or 3 soils occur in the area.

· The individual soils occur in patches too small or too expensive to map.

· No one soil occupies more than 50% of area.

· Map unit is named with several names.

Spot symbols

Small obvious areas may be marked with a map symbol.

g. interpretations from soil survey and nrcs

· Soil descriptions sheets.

· Soil interpretation sheets.

· Special use groupings and interpretations.

h. soil orders of Michigan

Alfisols

Alfisols are defined as humid region soils that contain argillic horizons and have a medium to high base saturation (over 35%).
The formative element for Alfisols is alf, which is a coined syllable from the word pedalfer, which means downward movement without a lime accumulation.
The typical horizon sequence for an Alfisol is A-E-Bt-C.

To be classified as an Alfisol, the soil profile must contain an argillic horizon, which is labled as a Bt horizon.
The argillic horizon forms from the downward movement of clay out of the A and E horizons by a process called eluviation, into the B forming a Bt horizon by the process called illuviation.
Illuvial clay movement into the argillic horizon will create clay skins.
Due to the glacial origins of Alfisols in Michigan, the topography is often hilly.
Due to the glacial nature of Michigan, the subsoil where Alfisols are often found contain a significant amount of gravels, stones, and bolders.
Approximately 25% of the soils in Michigan are Alfisols.
Alfisols rank 5th in total area with 4,880,000 mi2 or 9.8% of the total land surface.
Entisols

Entisols are defined as soils that exhibit little or no evidence of the development of pedogenic horizons.
The formative element for Entisols is ent, which is derived from the word recent.
The typical horizon sequence for an Entisol that formed in unconsolidated sediments is A-C.
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The typical horizon sequence for an Entisol that formed in consolidated bedrock is A-R.
Approximately 12% of the soils in Michigan are Entisols.
Entisols rank 1st in total area with 8,914,000 mi2 or 17.9% of the total land surface.
Histosols

Histosols are defined as soils that have over half the soil volume composed of organic matter and over 20% organic matter on a weight basis.
The formative element for Histosols is ist, which is derived from the Greek word histos, which means tissue.
Organic material that is very decomposed is called sapric and the horizon designation is Oa, the intermediate stage is called hemic and the horizon designation is Oe, and the least decomposed state is called fibric and the horizon designation is Oi.
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Organic material is very light and susceptible to wind erosion.
There are approximately 4.5 million acres of Histosols in Michigan, with 60% of that in the UP.
Histosols rank 11th in total area with 946,000 mi2 or 1.9% of the total land surface.
Inceptisols

Inceptisols are defined as young, humid region soils with altered horizons that have lost bases or iron and aluminum, but retain some weatherable minerals and lack illuvial horizons.
The formative element for Inceptisols is ept, which is derived from the word inception, which means young.
The typical horizon sequence for an Inceptisol is A-B-C or A-Bw-C.
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In Michigan, the major area of Inceptisols is in the lake plain region along the south-eastern coast.
Inceptisols rank 3rd in total area with 5,926,000 mi2 or 12.5% of the total land surface.
Mollisols

Mollisols are defined as subhumid region soils which are very fertile and have a thick, dark colored surface horizon that is high in base saturation (greater than 50%).
The formative element for Mollisols is oll, which is from the Latin word mollis meaning soft.
The typical horizon sequence for a Mollisol is A-C or A-B-C.
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The dominant soil forming factor that influences Mollisol formation is the vegetation.
Mollisols contain a mollic epipedon, a dark colored surface horizon that is at least 10 inches (25 cm) thick, with at least 1% organic matter and a base saturation that is 50% or greater.
These are the world's best agriculture soils due to the thick A horizon which increases nutrient and water holding capacity.
In Michigan, the major area of Mollisols is in the lake plain region in the thumb and along the south-eastern coast.
Mollisols rank 8th in total area with 3,337,000 mi2 or 6.7% of the total land surface.
Spodosols

Spodosols are defined as soils that contain one or more illuvial horizons in which there is an accumulation of amorphous mixtures of organic matter, iron, and aluminum.
The formative element for Spodosols is od, which is derived from the Greek word spodos, which means wood ash (referring to the ash color of the E horizon).
The typical horizon sequence for a young (3,000 years) Spodosol is A-E-Bs-C.
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The typical horizon sequence for a mature (8,000 years) Spodosol is A-E-Bhs-Bs-C.
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Typically, Spodosols are formed in coarse textured parent materials such as sandy loam, loamy sand, or sand glacial outwash.
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After the Bs horizon becomes more dense, it restricts the downward translocation of humus, which causes the humus to filter out of the downward moving water and form a Bhs horizon above the Bs. Since the Bhs horizon contains a fair amount of organic matter, the CEC of this layer increases. 
Approximately 50% of the soils in Michigan are Spodosols.
Spodosols rank 9th in total area with 1,793,000 mi2 or 3.6% of the total land surface.
i. world soil orders

Andisols

Andisols are weakly developed soils that are found near active volcanoes and contain a high content of volcanic glass (allophane).
The formative element for Andisols is and, which is derived from the word ando, which means volcanic ash.
A geologically young Andisol may have a horizon sequence of A-C, a geologically mature Andisol may have a horizon sequence of A-B-C.
Andisols form in pyroclastic deposits, materials that have been ejected from volcanoes such as ash, pumice, and lava.
Pyroclastic deposits typically have a high content of iron and aluminum oxides due to the weathering of the volcanic glass.
Due to the location where Andisols form, native vegetation is the primary land use.
The major regions of these soils are the northwest USA, Pacific rim islands, Japan, and New Zealand.
Andisols rank 12th in total area with 398,000 mi2 or 0.8% of the total land surface.
Aridisols

Aridisols are found in arid regions and are defined as soils with one or more pedogenic horizons and that do not have a period as long as 90 days annually when the soil contains available water and the temperature is favorable for plant growth.
The formative element for Aridisols is id, which is derived from the Latin word aridus, which means dry.
The typical horizon sequence for an Aridisol is Ak-Ck or A-Bk-C.
In an Aridisol, the k layer is a zone where calcium carbonate has accumulated.

As the soil precipitation increases, the depth of the solum increases, the depth to the k layer increases, soil organic matter increases, and a there is a change in the natural vegetation.
Aridisols form in arid climates where there is very little precipitation. Due to the lack of moisture, there is very little organic matter present.
Aridisols are considered very fertile due to the lack of leaching, but are not productive due to the limited amount of precipitation that they receive.
Aridisols rank 4th in total area with 5,628,000 mi2 or 11.9% of the total land surface.
Gelisols

Gelisols are soils that have developed on top of permafrost and remain frozen for most of the year.
The formative element for Gelisols is gel, which is derived from the word gelid, which means cold.
Gelisols form in any type of parent material where the climate is cool (pergelic temperature regime) and the soil remains frozen most of the year.

The soil will have ice segregation in the seasonal thaw layer and there will be permafrost present in the upper 100 cm of the soil profile.
The gelic materials in Gelisols can be mineral or organic.
These features will be exhibited in the active layer of the soil profile where freezing and thawing takes place. These alternate freezing and thawing cycles are referred to as cryoturbation (frost churning).
The primary land use for Gelisols is native vegetation.
Gelisols rank 2nd in total area with 6,723,000 mi2 or 13.5% of the total land surface.
Oxisols

Oxisols are defined as soils that have been intensely weathered and are therefore very infertile.
The formative element for Oxisols is ox, which is derived from the word oxide.
The typical horizon sequence for an Oxisol is A-B-C.
The Oxic horizon (B) is a horizon that is at least 12 inches thick and consists of iron and/or aluminum oxide, kaolinite clay, and in some cases, highly insoluble minerals such as quartz.
Oxisols are intensely weathered soils and are therefore very infertile.
They are considered the last stage in soil development.
Oxisols are mainly found in the humid tropics such as the Amazon basin in Brazil, the Congo basin in Africa, and Hawaii.
Oxisols rank 7th in total area with 3,735,000 mi2 or 7.5% of the total land surface.
Ultisols

Ultisols are defined as humid region soils that contain argillic horizons and have a low base saturation (less than 35%).
The formative element for Ultisols is ult, which is derived from the Latin word ultimus, which means last or ultimate.
The typical horizon sequence for an Ultisol is A-E-Bt-C.
[image: image7.jpg]



Ultisols are similar to Alfisols in that they both contain argillic horizons which contain clay skins.
Alfisols typically develop young sediments whereas Ultisols form in old sediments, such as the highly weathered costal plains sediments in the eastern United States.
All Alfisols will eventually become Ultisols.
Ultisols are infertile soils, but under the proper soil management practices, they can be productive.
Ultisols rank 6th in total area with 4,233,000 mi2 or 8.5% of the total land surface.

Vertisols

Vertisols are defined as inverted soils, soils that have a high content of expanding clay, alternate wet and dry seasons, and having deep cracks at some time of the year.
The formative element for Vertisols is ert, which is derived from the Latin word verto, which means to turn.
The typical horizon sequence for an Vertisol is A-C.
Vertisols are unique types of soils that contain at least 60% expanding clay (montmorillonite).
When the soil goes through wetting and drying, shrinking and swelling cycles, deep cracks are produced in the soil.
After the soil shrinks and the deep cracks have formed, debris such as soil, organic matter, and crop residue will accumulate at the base of the crack.
After a rain, swelling takes place and the soil expands around the debris. This expansion forces soil upwards forming knolls on the surface.
This micro-topography caused by these knolls and depressions is called gilgai.
The constant churning of the soil produces a feature called a slickenside on the surface of the soil peds.
Vertisols rank 10th in total area with 1,195,000 mi2 or 2.4% of the total land surface.
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