
OJT Training Module Cover Sheet 
Title:  1103 Understand the relationship of the factors of soil 
formation in your soil survey area. 
 
Type:           Skill       X  Knowledge 
Performance Objective: Trainee will be able to…   

• Understand the five factors of soil formation as exhibited in the local soil survey 
area. 

• Describe the influences of each of the factors on soil components in the soil 
survey area. 

Target Proficiency:   
 Awareness  X  Understanding   Perform w/ Supervision  
  Apply Independently  Proficiency, can teach others 

Trainer Preparation: 
• Access to soil survey area soils legend. 
• Select several soils representing a cross section of the soils in the survey area 

and have OSDs and/or component pedon descriptions available for each, also 
pedon photos if available, and/or field sites representing each. 

Special Requirements:   
Initiate an external learning request with a SF-182 in Aglearn for this activity. Instructions 
and a template are located on the training webpages for OJT modules. 

Prerequisite Modules:   
None 

Notes:  
None 
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OJT Module Lesson 
Title:   1103 Understand the relationship of the factors of soil 
formation in your soil survey area. 
WHAT WHY, WHEN, WHERE, HOW, SAFETY, QUALITY 

Cycle step 1 
Discuss what you intend to cover with this module and how 
you plan to do it.  
 

Cycle step 2 

Trainer and trainee should access via the internet and 
read/review: 

• Soil Survey Manual, Chapter 1: 
o Factors that Control the Distribution of 

Soils 
• Soils web site (Soils/Education/Soil Facts):  

o Soil Formation and Classification 
  Soil Forming Factors 

• The attached document Factors of Soil 
Formation.pdf 

 

Cycle step 3 

Use the attached document Factors of Soil Formation.pdf. 
As you reach each factor, use the selected soils of your 
survey area and address each factor, discussing how the 5 
factors are expressed by the soil component (pedon and 
landscape/landform/surface morphometry). 

Cycle step 4 and 5 
Trainee completes assigned measurement of learning. Trainer 
debriefs trainee and answers any remaining questions. 

 
  



OJT Module Lesson Measurement of Learning 
Title:   1103 Understand the relationship of the factors of soil 
formation in your soil survey area. 
WHAT WHY, WHEN, WHERE, HOW, SAFETY, QUALITY 
Trainee applies what has been 
learned to a selected set of soils. 

Provide several soils from what you prepared and 
ask trainee to discuss each factor in relation to each 
soil. If possible, do it in the field so landscapes are 
better observed and addressed also. Try to cover 
the major landscapes in your soil survey area so the 
trainee has a good grasp of what has gone on in the 
way of soil formation. 
 

 
 
 
 

SF-182 
 
Trainee and/or supervisor access Aglearn to verify completion of the module via its 
SF-182. 
 

 


	SF-182
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Soils are a function of the five soil-forming factors–called CLORPT: Climate, 
Organisms, Relief, Parent material, and Time. Variations of these five factors have 
given rise to more than 23,000 named soils nationwide. How many series are 
recognized in your soil survey area?
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Distribution of the 12 soil orders on a global scale.
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Discuss the temperature and moisture regimes in your soil survey area.
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Provide examples via photographs and/or pedon descriptions and/or field trips to 
appropriate sites to show how temperature has affected soil development in your 
area. Does your soil survey area have more than one temperature regime? If so, 
discuss where and why and give examples of soils found in each regime.


Do the soils you selected for discussion have any expression related to temperature 
regime in the pedon or on the landscape?
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Consider warm, humid climates vs. arid climates. Consider the microclimate of a 
soil. How do microclimates change with differential changes in insular 
radiation? These differences affect soil temperature, rates of biochemical 
transformation, water content, leaching potential, and vegetative communities.


6







Provide examples via photographs and/or pedon descriptions and/or field trips to 
appropriate sites to show how moisture has affected soil development in your area. 
Does your soil survey area not have more than one moisture regime? Since most 
areas have more than one, discuss where and why and give examples of soils found 
in each regime.


Do the soils you selected for discussion have any expression related to moisture 
regime in the pedon or on the landscape? How about precipitation and whether or 
not the precipitation falls mainly as snow or as rainfall?
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Does your soil survey area have more than one major vegetative type? If so, discuss 
where and why and give examples of soils found in areas of each type. Has 
vegetative type changed over time in your area? Discuss this change and whether it 
has made a difference in soil formation.


Do the soils you selected for discussion have any expression related to vegetative 
type in the pedon or on the landscape? What about other organisms?
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Forest litter is not incorporated into the soil but is added on the soil surface. Thick 
dark A horizons do not develop in these environments. How would differences 
between deciduous and coniferous forest litter affect the soil? 
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Notice the thick dark surface layer of the soil formed under prairie grasses 
compared to the soil formed in a forestland environment. Thick dark A horizons 
develop in these environments because organic carbon is incorporated into the soil 
(grass roots) and not just added on the soil surface (forest litter).


How might faunal activity change the soil? (soil mixing).
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What is different between the dark and light areas in the photo above? Discuss 
similar situations in your survey area.


Topographic relief affects the hydrology of an area in terms of determining fluxes 
and direction of waterflow and accumulation, erosion, transportation, and 
deposition. Relief can influence the ecological community present on a soil because 
of soil temperature (aspect direction) and water content. 
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Has relief had anything to do with soil formation in the photo above (convex vs. 
concave positions)? Discuss similar situations your survey area.
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Soil catenas usually express a relationship of the five factors of soil formation. This 
particular catena is known as a topo-drainage sequence. A topo-drainage sequence 
depicts how soil drainage class becomes wetter and wetter as the topography 
changes downslope. Provide an example of a catena in your survey area and discuss 
the relationships.
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What relationships do you see here in regards to hillslope position? Why do the 
relationships occur?


Provide examples, if possible, of similar relationships in your soil survey area using 
soil components.


14







Looking at the 3-D diagram above and using the soil map unit symbols shown, what 
are the differences in regard to relief? Can you predict which map units are more 
stable than others in the diagram?
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What are the parent materials in your soil survey area?


What characteristics do they exhibit?


How do they affect soil formation?


Do the soils you selected for discussion have any expression related to parent 
material in the pedon or on the landscape?
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Fine-earth materials transported and deposited by the wind.
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Till contains a variety of particle and fragment sizes with generally angular shapes. 
Glaciers transported and deposited this unsorted, nonstratified material composed of 
sand, silt, clay, and rocks. Think of the ice as being “dirty ice.” Many people say 
“glacial till,” but all till is glacial. Just say “till.” 


Outwash is generally stratified and has rounded fragments. As glacial ice melted, 
large quantities of meltwater transported and sorted soil and rock debris. This 
material was redeposited in layers of sand and gravel sorted by the velocity of the 
meltwater. There may be a layer of loamy windblown material on top of the sand 
and gravel (from postglacial winds over barren land), resulting in a bisequel soil. 
Outwash soils are common in valleys and on plains. These areas are a favorite 
source of sand and gravel. 
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The nature of the bedrock affects the kinds of material produced by weathering. The 
rock may have undergone various changes, including changes in volume and loss of 
minerals. The point where rock weathering ends and soil formation begins is not 
always clear.
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Colluvium in foreground and talus, sometimes called scree, in mid-background.
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These are our youngest soils and result from construction cuts, fills, and leveling. 
The materials are unsorted, unconsolidated artifacts and/or earthy materials 
deposited by direct human activity. Human-altered and human-transported materials
can be reworked by wind, gravity, water, or ice and include all drainage classes.
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Organic soils form in decaying plant materials. The central concept of Histosols is 
that of soils that are dominantly organic. These soils commonly are called bogs, 
moors, or peats and mucks. A soil is classified as a Histosol if it does not have 
permafrost and is dominated by organic soil materials.


22







The central concept of Andisols is that of soils dominated by short-range-order 
minerals. Andisols include weakly weathered soils with much volcanic glass as well 
as more strongly weathered soils. The content of volcanic glass is one of the 
characteristics used in defining andic soil properties. Materials with andic soil 
properties make up 60 percent or more of the thickness between the mineral soil 
surface or the top of an organic layer with andic soil properties and a depth of 60 cm 
or a root-limiting layer if shallower.
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Alluvium is deposited by flowing water from streams and rivers on flood plains. 
Flooding in these areas can cause many changes, including the burial of horizons as 
shown here; scouring of the stream or river channel; and changes in the meanders of 
these watercourses.


Alluvial soils are some of the youngest and richest soils! They commonly are 
culturally significant and have historic value. Most of our cities  are along 
watercourses. In many parts of the country, flood plains  are among our oldest 
agricultural areas. Agriculturally, the soils in these areas are among the most fertile
and highest yielding soils. Worldwide, about 25 percent of grain production comes 
from areas on flood plains. These areas are valuable for storage of floodwater, 
removal of sediment, wildlife habitat, and removal of pollutants. 
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Soil formation rates differ because not all soil features form at the same rate. The 
conditions of parent material and energy available for formation also differ. During 
the initial stages of soil formation, the content of carbon, nitrogen, and clay can 
increase fairly rapidly.
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The soil-forming processes, such as clay movement, slow over time and appear to 
reach a steady state. The rate of soil formation varies for many factors, including 
mineral composition of the parent material and location.
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Soil-forming factors determine the location and kind of soil.
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