
OJT Training Module Cover Sheet 
Title:  206 How to identify family classes 
 

Type:         X  Skill         Knowledge 

Performance Objective: Trainee will be able to…   
• Locate and recognize family differentiae in Soil Taxonomy for mineral soils. 
• Locate and recognize family differentiae in Soil Taxonomy for organic soils 

(i.e., Histosols and Histels). 

Target Proficiency:   
 Awareness    Understanding   Perform with supervision  
 X Apply independently  Proficiency, can teach others 

Trainer Preparation: 
• Have available a hard copy and/or an ecopy of the current Keys to Soil 

Taxonomy. 
• Access pedon descriptions and/or OSDs in sufficient numbers to provide a 

cross representation of the survey area and thus address the activities within 
Cycle Steps 2, 3, and 4. Include organic soils if they occur in your survey area. 

 
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: 
• 201 How to use Soil Taxonomy and the Keys to Soil Taxonomy 
• 202 How to use The Guy Smith Interviews: Rationale for Concepts in Soil 

Taxonomy 
• 203 How to identify diagnostic horizons and characteristics of the higher 

categories 
• 204 How to identify soil orders 
• 205 How to identify the control sections of soils in your survey area 

 
Notes: 
None 

Authors: 
Marc Crouch 

Approved by: 
Joe Chiaretti 

 



The Five-Step OJT Cycle for Procedural Training 
(Skill) 

    Cycle Step 5        Cycle Step 1 
 Trainer and Trainee                Trainer and Trainee 
         debrief                              establish a shared 
                                                    mental model 
 
 
 
 
            Trainer 
               and 
Cycle Step 4             Trainee             Cycle Step 2 
Trainer observes                                   Trainer 
Trainee perform                               demonstrates 
task and gives                              task as Trainee 
feedback                                            observes 
                           Cycle Step 3 
                        Trainer coaches as 
                         Trainee performs 
                                 task 



  
OJT Module Lesson 
Title:  206 How to identify family classes 
 
WHAT WHY, WHEN, WHERE, HOW, SAFETY, QUALITY 

Cycle Step 1 

You and trainee review the objective and agree on 
the purpose of this module. Decide whether to use 
a hard copy and/or ecopy of the Keys to Soil 
Taxonomy (Keys). Emphasize that the current 
Keys to Soil Taxonomy will be used since it 
amends and updates Soil Taxonomy. 
 
Have the trainee review Chapter 17 (“Family and 
Series Differentiae and Names”) in the Keys. 
 
Have the trainee focus on both: 

• Family Differentiae for Mineral Soils and 
Mineral Layers of Some Organic Soils 

• Family Differentiae for Histosols and Histels 
 
Explain that these family components are arranged 
in the sequence in which the components appear 
in the family names. 
 
Also locate on the internet the Guide to 
Pronouncing Taxonomic Terms. You and trainee 
should use this guide as needed during training 
related to Soil Taxonomy. 

Cycle Step 2  

Select a pedon for a mineral soil or use an official 
soil series description (OSD) for this step.  
 
Identify the epipedon, any diagnostic subsurface 
horizons, and any diagnostic characteristics for the 
trainee.   
 
Identify the family components of this soil for the 
trainee.   
 
Use the Keys to review the criteria or required 
characteristics of each family component with the 
trainee. 
 
Explain how you decided upon the classes for 
each family component. 
 
If there are organic soils in your survey area, select 
one, identify the kinds of materials, their 
thicknesses, and the tiers present. Then, using the 



Keys, review the family components and classes in 
the same manner as above with the trainee. 
 
Emphasize that the thicknesses of organic soil 
materials (control section of Histosols and Histels) 
are defined in Chapter 3 (“Horizons and 
Characteristics Diagnostic for the Higher 
Categories”) in the Keys. 
 

Cycle Step 3 

Assign the trainee one or more pedons and/or 
OSDs. Have the trainee determine the appropriate 
family components and classes for each soil. Have 
the trainee look these up in the Keys and review 
the criteria with you. The trainee performs this step 
with supervision. 
 

Cycle Step 4 

Assign the trainee one or more pedons and/or 
OSDs. Have the trainee determine the appropriate 
family components and classes for each soil. Then 
have the trainee look in the Keys and review the 
criteria with you. The trainee performs this step 
without supervision. 
 

Cycle Step 5 
Debrief trainee and address any concerns. 
 

 
  



OJT Module Lesson Measurement of Learning 
Title:  206 How to identify family classes 
 
WHAT WHY, WHEN, WHERE, HOW, SAFETY, 

QUALITY 

Identify family classes. 
During the course of work on project activities, 
have the trainee determine family classes. Repeat 
until the trainee is proficient. 

Quiz Complete the quiz below. 

 
 
 
 

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



Quiz 
 

1. Particle size is the first component used in the family name of soils, including 
mineral soils and organic soils (Histosols and Histels) that classify in Terric 
subgroups. 

a. True 
b. False 

 
 

2. Fine earth refers to particles ___________ . 
a. < 2.0 mm in diameter 
b. ≤ 2.0 mm in diameter 

 
 

3. Pararock fragments are generally included with the fine earth in particle-size 
classes. 

a. True 
b. False 

 
 

4. A mineralogy class is assigned to all mineral soils. 
a. True 
b. False 

 
 

5. Cation-exchange activity classes are components in the family name of all soils. 
a. True 
b. False 

 
 

6. The terms “allic,” “calcareous,” “acid,” and “nonacid” are classes of the 
calcareous and reaction component of mineral soils, and only one is ever used in 
the same taxon. 

a. True 
b. False 

 
 

7. The reaction classes “euic” and “dysic” are used with all families of Histosols. 
a. True 
b. False 

 
 

8. Soil temperature classes are used in the family name of all soils. 
a. True 
b. False 

 


	SF-182
	Quiz




Quiz  
1. True or False?  The control section depths for series differentiae are often wider 


than those for family differentiae. 


2. Which of the following differentiae of the soil family use the same control section 
depths for determining class placement ? 


A) Mineralogy 
B) Moisture regime 
C) Coatings on sands 
D) Particle size 
E) Cation-exchange activity 


3. What is the PSCS for soils deeper than 36 cm and not Andisols, that have an 
argillic or natric horizon with a lower boundary at a depth of less than 25 cm 
below the mineral soil surface ? 


A) From the mineral soil surface to 100 cm or a root-limiting layer if 
shallower 


B) The entire zone of the argillic or natric horizon 
C) From the upper boundary of the argillic or natric horizon to a depth of 50 


cm 
D) From the upper boundary of the argillic or natric horizon to a depth of 100 


cm below the mineral surface or a root-limiting layer 
E) From the lower boundary of the argillic or natric horizon to a depth of 100 


cm 
 


4. The series control section for a soil with the bottom of the deepest diagnostic 
horizon at 135 cm is:  


A) From the surface to 150 cm 
B) From the surface to 200 cm 
C) From 25 to 150 cm  
D) From 25 to 200 cm 


 
5. In general, the moisture control section used for higher categories for a course-


loamy soil is approximately: 
A) From 10 to 30 cm below the soil surface 
B) From 20 to 60 cm below the soil surface 
C) From 30 to 90 cm below the soil surface 


 





		Quiz






Control Sections  







Objectives 


• Explain the purpose of the control sections in Soil 
Taxonomy.  


• Use Chapter 17, Keys to Soil Taxonomy to 
determine various control sections for family and 
series differentiae.  







Rationale for family category and class differentiae 


• Integrates physical and chemical 
properties important for plant growth and 
engineering use. 


• Condenses a collection of soil properties 
into a few classes. 


• Invokes a superb mental construct of the 
functional capacity of a soil.  



Presenter

Presentation Notes

The higher categories focus on genetic factors, whereas the family focus is on physical / chemical properties helpful in predicting soil behavior.









There are several control sections in Soil Taxonomy 


• Subgroup, great group, suborder, order 
– Moisture regime 
 


• Suborder, great group, order 
– Temperature regime 
 


• Family  
– Particle-size classes and their substitutes 
– Mineralogy  
– Cation-exchange activity 
– Temperature classes 
– Calcareous and reaction classes 
– Classes of coatings 
– Classes of permanent cracks 


 
• Series control section  



Presenter

Presentation Notes

The higher categories focus on genetic factors, whereas the family focus is on physical / chemical properties helpful in predicting soil behavior.









Control sections use zones, depth, or 
tiers 


• Soil moisture control section (zone) 
• Control section of Histosols and Histels (tiers) 
• Control section for particle-size classes and their substitutes 
(zone) 
•Control section for mineralogy classes (zone) 
•Control section for cation-exchange activity classes (zone) 
•Control section for calcareous and reaction classes (zone) 
•Control section for soil temperature classes (depth) 
•Control section for classes of coatings on sands (zone) 
•Control section for classes of permanent cracks (zone) 
•Control section for differentiation of series (zone) 


 







Soil Moisture Control Section 


Soil surface 
depth of wetting 
2.5 cm in 24 hours 


Depth of wetting 
7.5 cm in 48 hours 


Moisture 
Control 
Section 


In the absence of  data (guide), for: 
 
sandy soils………….use 30-90 cm 
coarse-loamy……….use 20-60 cm 
all other classes……use 10-30 cm 


7.5cm 
2.5cm 



Presenter

Presentation Notes

LIMITS
  Upper Boundary
 Depth that 2.5 cm (1 in.) of water moves in 24 hours

   Lower Boundary
- Depth that 7.5 cm (3 in.) of water moves in 48 hours

Of course: Structure, organic matter, rock fragments, etc.,  affect the limits









SOIL MOISTURE 
CONTROL SECTION 


EXAMPLES: 


SMCS 
SMCS 


SMCS 


10 


30 
20 


60 


30 


90 


Depth 
(cm) 


I. 
Fine-Loamy 
Fine-Silty 


Coarse-Silty 
Clayey 


II. 
Coarse-Loamy 


III. 
Sandy 







MOISTURE REGIMES 


• Aridic (Typic) - too dry to support non-irrigated production 
                         (3,500 series) 


• Udic - water would not usually be limiting in crop 
           production (8,255 series) 


• Xeric - intermediate with winter moist period  
           (xeric - 3,968 series) 


• Ustic - intermediate with summer moisture  (2,898 series) 


 







Control Sections for Soil Temperature Classes and Temperature Regimes 


50 cm 


Densic, lithic, 
or paralithic 
contact 







Major Crop Patterns for Soil Temperature 
in the US 


• Citrus Crops……………………Hyperthermic 


• Cotton…………………………..Thermic 


• Corn & Soybeans ……………...Mesic 


• Small Grain……………………..Frigid 


• Pasture & Few Crops………….Cryic 


• No Commercial Crops…………Subgelic, Pergelic, 
                                                   and Hypergelic 







Particle Size, Mineralogy, Cation-Exchange Activity, Reaction, Coatings (on Sands), and 
Classes of Cracks - all use the same control section 


A.  Root-limiting layer within 36 cm of the mineral soil surface. 


36 cm Root-Limiting 
Layer 


Organic layer w/ Andic properties 







B.  Andisols 


100 cm 


36 cm 


Root-Limiting 
Layer 


Organic layer w/ 
andic properties 


Particle Size, Mineralogy, Cation-Exchange Activity, Reaction, Coatings (on Sands), and 
Classes of Cracks 







C. Alfisols, Ultisols, Aridisols, and Mollisols (except lamellic 
subgroups) that have the top of an argillic, kandic, or natric horizon 
within 100 cm and its lower boundary at a depth of 25 cm or more 
below the mineral soil surface or that are in Arenic or Grossarenic 
subgroups. 


25 cm 


1. With a strongly contrasting 
particle-size class 


2. All parts of the argillic horizon 
within or below a fragipan 


Fragipan 100 cm 


Contrasting 
Material 


Root-Limiting 
Layer 


25 cm Argillic 
Horizon 


Particle Size, Mineralogy, Cation-Exchange Activity, Reaction, Coatings (on Sands), and Classes of 
Cracks 







3.  Fragipan at a depth of < 50 cm 
below top of argillic horizon 


4.  Upper 50 cm or all of the argillic 
if less than 50 cm thick 


150 cm Fragipan 


100 cm 


C Horizon 


C. Continued 


Fragipan 


50 cm 


Argillic 


Argillic 
Horizon 


≤ 50cm 


100 cm 


Particle Size, Mineralogy, Cation-Exchange Activity, Reaction, Coatings (on Sands), and Classes of 
Cracks 







D. Alfisols, Ultisols, Aridisols, and Mollisols that are in a lamellic 
subgroup OR have the top of an argillic horizon below 100 cm 


100 cm 


25 cm 


Ap 
Horizon 


Argillic 
Horizon 


100 cm 


25 cm 


Ap 
Horizon 


Particle Size, Mineralogy, Cation-Exchange Activity, Reaction, Coatings (on Sands), and Classes of 
Cracks 







Particle Size, Mineralogy, Cation-Exchange Activity, Reaction, Coatings (on Sands), and Classes of 
Cracks  


E.  Other soils that have the base of 
the argillic or natric horizon at a 
depth of less than 25 cm 


F.  All other mineral soils 


25 cm 


100 cm 


Ap 
Horizon 


25 cm 


100 cm 


Argillic 


Root-Limiting 
Layer 


36 cm 







Control Section for Calcareous Classes 







Control Sections for Calcareous Classes 


1.  Soils with a densic, lithic, or 
paralithic contact 25 cm or less 
below the mineral soil surface 


2.  Soils with a densic, lithic, or 
paralithic contact between 26 and 
50 cm 


25 cm 


25 cm 


50 cm 


Densic, lithic, 
or paralithic 


contact Densic, lithic, 
or paralithic 


contact 


2.5 cm 







3.  All other listed soils 


25 cm 


50 cm 


Control Sections for Calcareous Classes 







 Surface Tier 
 From surface to either 30 or 60 cm depending on type of organic 


soil materials, Sphagnum fiber content, or bulk density. 


 Subsurface Tier  
 Normally 60 cm thick; 


 Extends from lower boundary of surface tier and may form lower 
boundary of control section; 


 Includes mineral layers that may be present. 


 Bottom Tier 
 Normally 40 cm thick; 


 May not be present if control section ends at shallower depth (at 
densic, lithic, paralithic, water layer, or permafrost); 


 Base of bottom tier may extend to depths of 130 to 160 cm 
depending on same factors of organic materials as surface tier. 


Control Sections for Histosols and Histels 



Presenter

Presentation Notes

Thickness of organic materials over limnic materials, mineral materials, water, or permafrost is used to define the Histosols and Histels.

For practical reasons, an arbitrary control section has been established for the classification of Histosols and Histels.

The control section is divided somewhat arbitrarily into three tiers - surface, subsurface, and bottom tiers.







Series Control Section 
Mineral Soils Without Permafrost 


The series control section for mineral soils without permafrost extends 


 from the soil surface to the shallowest of the following: 


1.   A lithic or 
petroferric 
contact:           or 


2.   25 cm below a densic or paralithic contact or 150 
cm from the soil surface, whichever is shallower, if 
there is a paralithic contact within 150 cm:             or 


Densic or 
paralithic 
contact 


0 cm 


150 cm 


125 cm 


0 cm 


Lithic or 
petroferric 


contact 


200 cm 







Series Control Section 
Mineral Soils Without Permafrost (cont.) 


3.  150 cm, if the 
bottom of the deepest 
diagnostic horizon is 
less than 150 cm from 
the soil surface; or 


4.  The bottom of the deepest diagnostic 
horizon or 200 cm, whichever is shallower if 
the bottom of the deepest diagnostic horizon 
is more than 150 cm from the soil surface. 


0 cm 


100 cm 


200 cm 


150 cm 


Base of diagnostic 
horizon 


0 cm 


175 cm 


200 cm 


150 cm 


250 cm 


Base of diagnostic 
horizon 







Series Control Section 
Mineral Soils With Permafrost 


1.  A lithic of petroferric 
     contact;  or 


2.  100 cm if depth to permafrost is less 
      than 75 cm;  or 


The series control section for soils that have permafrost within 150 cm of 
the mineral soil surface extends from the soil surface to the shallowest of 
the following: 


0 cm 


40 cm 


Lithic or 
petroferric 


contact 


0 cm 


30 cm 


100 cm 


75 cm 







3.  25 cm below the top 
of the permafrost if 
depth to permafrost is 
75 cm to 125 cm;  or 


4.  25 cm below a 
densic or paralithic 
contact that is within 
125 cm;  or 


0 cm 


top of permafrost 


5.  150 cm if permafrost, 
densic, and paralithic 
contact are all below 
125 cm 


0 cm 


125 cm 100 cm 


0 cm 


150 cm 


Series Control Section 
Mineral Soils With Permafrost (cont) 


75 cm 


150 cm 


125 cm 


200 cm 


Permafrost, densic 
or paralithic 
contact 


125cm 


150cm 


Densic or 
paralithic 
contact 


permafrost 







Summary 


• The family category provides information for 
engineering use and agronomic use. 


• Several kinds of control sections are used to 
ascertain a variety of properties, including 
moisture, temperature, various family class 
differentiae, and series control sections. 


• Always indicate the kind of “control section.”  





		Control Sections 

		Objectives

		Rationale for family category and class differentiae

		There are several control sections in Soil Taxonomy

		Control sections use zones, depth, or tiers

		Slide Number 6

		Slide Number 7

		MOISTURE REGIMES

		Control Sections for Soil Temperature Classes and Temperature Regimes

		Major Crop Patterns for Soil Temperature�in the US

		Particle Size, Mineralogy, Cation-Exchange Activity, Reaction, Coatings (on Sands), and Classes of Cracks - all use the same control section

		Particle Size, Mineralogy, Cation-Exchange Activity, Reaction, Coatings (on Sands), and Classes of Cracks

		Particle Size, Mineralogy, Cation-Exchange Activity, Reaction, Coatings (on Sands), and Classes of Cracks

		Particle Size, Mineralogy, Cation-Exchange Activity, Reaction, Coatings (on Sands), and Classes of Cracks

		Particle Size, Mineralogy, Cation-Exchange Activity, Reaction, Coatings (on Sands), and Classes of Cracks

		Particle Size, Mineralogy, Cation-Exchange Activity, Reaction, Coatings (on Sands), and Classes of Cracks 

		Control Section for Calcareous Classes

		Control Sections for Calcareous Classes

		Control Sections for Calcareous Classes

		Control Sections for Histosols and Histels

		Series Control Section�Mineral Soils Without Permafrost

		Series Control Section�Mineral Soils Without Permafrost (cont.)

		Series Control Section�Mineral Soils With Permafrost

		Series Control Section�Mineral Soils With Permafrost (cont)

		Summary



