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Learning Objectives

• Part 1: What is Soil?
• Part 2: Why is Soil Important?
• Part 3: Soil Degradation
• Part 4: Soil Formation
• Part 5: Soil Properties
• Part 6: Soil Surveys



Soil Formation:
A Unique Soil = 

f(Soil Forming Factors, Soil Forming Processes)

Wethersfield soil Deerfield soil Laguardia soil

Presenter
Presentation Notes
You can think of soil formation like cooking food:

Soil forming factors are like the ingredients

Soil forming Processes are akin to the method of cooking



Climate
Organisms
Relief (Topography)
Parent Material
Time

And the word of the day is…
ClORPT! 
…AKA Five Soil Forming Factors

Myakka Series, FLDrummer Soil, IL

Soil Formation, continued

Presenter
Presentation Notes
Hand out the publication “From the Surface Down” and describe contents, etc.
The five soil forming factors result in horizonation and development.Thisresults in different soil types with different capabilities.
Climate - Moisture and temperature are two of the most important and influential factors of climate.They influence soil development more than most other aspects of climate.
Organisms - Plants and animals (flora and fauna) . Vegetation on earth’s surface has been said to contribute more to soil development than all other organisms combined.
Parent Material - Determines or greatly contributes to texture which is very important to AWC, CEC, Permeability, etc.Organic Matter amounts are often greatly influenced by types of parent materials being weathered or deposited.
Topography - Microclimate is very important in soil development, especially in steep landscapes (North and East vs. South and West).Influence of solar radiation on south compared to north.Snow drift on north and effective precipitation.This all greatly contributes to pedogenesis and the development of horizons.Geologic surficial processes contribute to “lay of the land” (flooding, ice, wind, etc.)
Time - Young soils have little or no development. Mature soils are on stable landscapes.Old soils are often in a degrading mode. Time is required for horizon development.



5 Soil Forming Factors:

Climate
Organisms
Relief (Topography)
Parent Material
Time



Climate
Effective precipitation 

i.e., amt. of water infiltrating soil and
fate of water in soil
 Essential for:

 translocation (soluble and suspended materials)
 losses (leaching salts and carbonates)

Temperature
 Warmer climates lead to faster soil development

Soil Formation, continued

Soil Forming Factors:



EVAPOTRANSPIRATION 
averages 22 to 24 inches

PRECIPITATION
averages 42 to 52 inches 

RUNOFF averages 
22 to 26 inches

GROUND WATER RECHARGE 
averages 7 to 10 inches

Hydrologic cycle with average annual amounts for Connecticut

Presenter
Presentation Notes
Precipitation
 	averages 42 to 52 inches 

 Evapotranspiration
 	averages 22 to 24 inches

 Runoff
 	averages 22 to 26 inches

 Groundwater Recharge
 	averages 7 to 10 inches




Soil Formation, continued

ClimateSoil Forming Factors:

Hot, Dry
(Arid)
Eg. Southwest

Cool, Wet

Eg. New England

Warm, Wet
(Humid)
Eg. Southeast



Soil Forming Factors

Climate
Organisms
Relief (Topography)
Parent Material
Time



Organisms

Animals, plants, insects, 
microbes, humans
Break down organic matter

Increase soil porosity

Affect soil chemistry

Trillions of them give soil life!

Soil Forming Factors, continued

Soil Forming Factors:



Typical Number of Soil Organisms in Healthy Ecosystems

Soil Forming Factors, continued

Presenter
Presentation Notes
Table Adapted from:
Tugel, A.J., A.M. Lewandowski, and D. Happe-vonArb, eds. 2000. Soil Biology Primer. Ankeny, IA: Soil and Water Conservation Society.




Soil Forming Factors

Climate
Organisms
Relief (Topography)
Parent Material
Time



Relief / Topography

shape / configuration of the land

Soil Formation, continued

Soil Forming Factors:



Water table, 
winter/spring

Variably saturated

runoff zones

Ground water flow

Water table, summer/fall

Typical Connecticut Natural Landscape

Presenter
Presentation Notes
Soil survey, or soil mapping, is the process of determining the soil types or other properties of the soil cover over a landscape, and mapping them for others to understand and use. It relies heavily on distinguishing the individual influences of the five classic soil forming factors. This effort draws upon geomorphology, physical geography, and analysis of vegetation and land-use patterns. Primary data for the soil survey are acquired by field sampling and supported by remote sensing.



Landscape Position



Soil Forming Factors

Climate
Organisms
Relief (Topography)
Parent Material
Time



Glaciers: the biggest thing to happen to CT soils 
in recent geologic past

Soil Forming Factors:
Parent Material

Presenter
Presentation Notes
Glaciers



Parent Materials of CT 
Soils

Presenter
Presentation Notes
Lots of variation within the state due to tectonics (geology) and glaciation. This leads to a wide variety of soils, many more soils than a similar area in other regions of the US (such as Nebraska, Alabama). 



Glacial Till
Deposited directly by 
glacial ice

Heterogenous

Unstratified

Angular fragments

Gravel, cobbles, stones 
are common

Soil Forming Factors, continued

Parent Materials:



Bedrock Controlled Till 

• Highest percentage of state 
• Groundwater generally deep

• Medium to high surface runoff 
• Wetlands, vernal pools in depressions



Hydrology in Bedrock Controlled Till

Presenter
Presentation Notes
Thanks to Peter Fletcher for these drawings. 



Lodgment Till 
(AKA basal till, dense till)

• Occurs statewide, second highest percentage
• Medium surface runoff from side slopes
• Shallow, perched groundwater flow follows contours of 

dense till 
• Wetlands in depressions and seeps



Hydrology in Lodgment Till



•Statewide in valleys, third highest percent
•Deep groundwater 
•Low runoff
•Critical to recharge of larger aquifers

Glacial Outwash / 
Glaciofluvial Deposits
(sand and gravel)

Presenter
Presentation Notes
Notice small wet areas in this generally flat landscape. These wet areas are too small for us to show on our soil maps, because of the scale we have to map at. These inclusions highlight a reason why we must examine soils (Dig a pit) at the specific locations where we would want to build a house, site a septic system, etc.



Outwash / Glaciofluvial

Deposited by glacial 
meltwater
Sandy and gravelly
 very low amounts of 
silt & clay
Stratification often 
visible

Soil Forming Factors, continued

Parent Materials:



Outwash / Glaciofluvial Hydrology



Floodplain and Riparian

• Shallow groundwater
• Wetlands dominate
• Stores sediments and nutrients
• Maintains stream dynamics
• Statewide limited acreage
• Stores and discharges floodwaters, 

groundwater



Floodplain Upland

Connecticut Wetlands
Hydric Soils

Glacial 
Outwash 
DepositsAlluvial Sediments

groundwater table

Suncook
excessively 
drained

Hadley
well drained

Winooski 
moderately 
well drained

Limerick
poorly 
drained

Saco 
very poorly 
drained

CT River

A Topodrainage Sequence on the
Connecticut River Floodplain



• Limited, mostly in Connecticut Valley
• High surface runoff
• Extensive wetlands
• Many vernal pools
• Groundwater both shallow and deep

Glaciolacustrine (silts and clays)



Historical Map of Glacial Lakes in Connecticut 



Varves annual lake sediments 



• Organic soils
• Subaqueous soils
• Anthropogenic or human-altered soils

Other Landscapes



Formed by accumulation of organic matter

Soil Formation, continued

Organic Deposits
Tidal Marsh soils
also found in freshwater wetland interiors



Soil Forming Factors

Climate
Organisms
Relief (Topography)
Parent Material
Time



Soil development as a function of time
(parent material, topography, climate and biota being held equal)
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Time
Soil Forming Factors:

Soil Formation, continued
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Translocations

Transformations

Additions

Losses

Soil Forming Processes
Soil Formation, continued

Presenter
Presentation Notes
Ask them to figure out examples of:
Losses (soil mineral and organic matter loss due to erosion)
Additions (salts and whatever as part of rainwater)
Translocations (organic matter, clay)
Transformations (minerals from parent material, oxidized iron from reduction process)
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