Soil Texture and Particle Size Distribution
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Day:
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Introductory Questions

Discuss the important elements related to soil texture. Include in your discussion the particle separates, their sizes, the soil textural triangle and how texture can influence soil properties.

How is soil texture related to soil surface area? Why is this relationship important?

State the complete version of Stokes’ Law. Identify the variables and describe what this law determines. 

How does Stokes’ Law apply to the hydrometer method used in the lab? In other words, how does Stokes’ Law allow us to use the hydrometer to measure soil particle size.

	Data

	Table 1. Texture-by-Feel of Unknown Soil Samples

	Plasticity (ribbon length)
	Predominant feel (gritty, smooth)
	Textural Class

	1.
	.
	.

	2.
	.
	.

	3.
	.
	.

	4.
	.
	.


 

	Data

	Table 2. Hydrometer Method

	1. Soil 
	.

	2. Soil weight
	.

	.
	.

	3. First 1 min. hydrometer reading
	.

	    Second 1 min. hydrometer reading
	

	    Average 1 min. hydrometer reading
	

	     
	

	4. Temperature
	.

	5. Temperature-corrected  average 1 min. reading
	.

	
	.

	6. 2 hr. hydrometer reading
	.

	7. Temperature
	.

	8. Temperature-corrected 2 hr. reading
	.

	.
	.

	9.   Weight of sand
	.

	10  Weight of silt
	.

	11. Weight of clay
	.

	.
	.

	12. Percent sand    
	.

	13. Percent silt       
	.

	14. Percent clay   
	

	15. Soil textural class (e.g. sandy clay loam)
	.

	16. Total Soil Surface Area (step 16 in “Guide to Tables”)
	


Questions

Soil Texture and Particle Size Distribution

1. State the sand, silt, and clay percentages for your soil. Based on this information discuss briefly how water movement might be impacted by the soil texture.

2. Define specific surface area. Indicate appropriate units.

3. Identify the specific surface areas for the three soil particle size separates.



           Separate


Specific Surface Area

1. 


2. 


3. 

4. How many soil textural classes are identified on the soil textural triangle?

5. A soil with 30% sand, 40% silt and 30% clay is what textural class?

6. Which soil likely would have the greatest specific surface area?



Silty clay


Sandy loam

7. Identify the variables in Stokes’ Law that are temperature dependent.

     a. How would an increase in each of those variables influence the settling rate   

         of a soil particle in water?

     b. How would an increase in each of those variables influence a hydrometer 
         reading?
8. 40 g of soil are suspended in water. A two-hour hydrometer reading taken at 

   18oC is 8 g/L. What is the mass of clay in the sample? What is the percentage 

   of clay in the sample? If the soil contained 40% sand, what is the silt content.


Mass of clay:


Percentage of clay:


Silt content (%)

9. Identify the two forces acting on a soil particle settling in water. 

    Based on these two forces, indicate why clay particles settle more slowly

    than sand particles.


Forces:


Explanation:

10. Using the simplified version of Stokes’ Law, calculate the settling velocity of a 

      sand particle with a diameter of 0.5 mm, and a silt particle with a diameter of 

      0.003 mm. Hint: note the units of settling velocity compared to those given for 

      the diameter of soil particles. 




Sand particle velocity:




Silt particle velocity:

11. Soil Solids comprise roughly 50% of the soil volume.      

  True
 False

12. Mineralogy is the primary determinant of soil texture. 

  True
 False

13. A hydrometer measures the density of a soil suspension

  True
 False

14. A hydrometer directly measures the material settled from a 
  True  False 

      suspension.  

15. Sodium hexametaphosphate was used to dissolve soil particles.
  True
 False

