Understanding Soil as a Natural Resource

USDA Natural Resources Conservation Service Alaska Soil Survey


Presenter
Presentation Notes
Today we’re going to talk about one of the worlds precious natural resources, soil.


Part 1
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Soil Forming Factors
Soil Properties

Soil Drainage

Soil Erosion

Hydric Soils

Soil Survey

Review

Planning and Decision making


Presenter
Presentation Notes
Tonight we’ll cover the items in part one.  We’ll talk about the five soil forming factors, soil properties, soil drainage, erosion, hydric soils, and soil surveys.  Tomorrow we’ll go over how global climate change is affecting soils and we’ll do an exercise to help you guys understand how to use soil surveys.


Anchor Poinfiés

Lower Kenai Peninsula


Presenter
Presentation Notes
Satelite Shot
A cross section of this landscape would look similar to…(next slide)
A cross section is a vertical cut, like a looking at the inside of cake once you take a slice out of it.



	



What are the properties or conditions that act on Landscapes!
What are the results of these interactions?

Rald Mountain

Anchor Point

Anchor River

Lower Kenai Peninsula


Presenter
Presentation Notes
Ask class to describe what differences they see on the ground surface and what they may represent (steep slope, dry flat mountain top, low, wet depression, etc)   Make sure to mention how soils are affected by the position on the landscape.
This red line represents the ground surface from Anchor point to bald mountain.  This area up here by bald mountain represents higher ground and the area by the anchor river represents lower ground.  Notice that the shape of the landscape (the red line) in the depressions differs from the shape on the summit of bald mountain.  What does the angel of the red line represent? The slope of the landscape.  Notice that the slope of the landscape on the backslope differs from the slope of the mountain top.  The main thing I want you to understand about this slide is that landscapes have slope and shape.

High vs. low				
Steep vs. Flat
Rolling 
(explain soil-landscape relationships)
Forested
Muskeg
Grassland
Bedrock
Sand dunes

Gravity
Weather
  Rain
  Snow



Organisms

Parent material

5 SOIL FORMING FACTORS

Time

Soil = (cl,o,r,p,t)
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Presentation Notes
There are five factors that help form soils, creatively named the five soil forming factors.  These are Organisms, Climate, Parent Material, Time, and Relief (also called topography).   We will talk about each of these in detail.
Climate - wet, dry, sunny, cloudy, hot, cold, rainfall intensity, snow cover duration, windyness
Organisms - Plants, animals, microbes very important, plant roots very important
Relief - topography, altitude, slope (related to solar insolation, water infiltration, runoff, aspect (north, east, south, west)
Parent material - generally refers to hard rocks that break down to small particles but can also mean marine sediments exposed by drop of sea level, windblown silt produced by glacial action, alluvial sediments deposited by moving water, grassy or mossy organic matter that accumulates in wet or cold plabes, etc etc, even garbage that’s piled up is being considered parent material.
Time - time is time, more time = more soil formation.  Soils evolve with time, different mineral suites form and degrade, base content changes, structure changes,  


Climate

Overall temperature and precipitation conditions

Show and rain ||

¢ Temperature
—  Freezes and thaws the ground surface
—  Rate of chemical and biological activity

¢ Precipitation

~ Intensity and amount of chemical
and biological activity.
—  Moves around bits of soil, dissolves minerals
and leaches or transports them to lower soil
layers

Climate controls

- presence or absence of water table

- amount of heat available to drive biologic and chemical reactions
- plant/soil interactions

- long term direction of soil development


Presenter
Presentation Notes
Climate refers to the overall temperature and precipitation conditions.  Temperature is responsible for freezing and thawing, which mixes the soil.  

Temperature also controls the rate of chemical and biological activity.  Dead plants and animals decay much slower in areas up by Fairbanks, than they do in warmer areas.  When plants and animals decay they become the part of the soil that we call “organic matter” or “humus”

Precipitation also has an affect on biological and chemical activity.  Wet organic matter tends to decay faster than dry organic matter.  And what do I mean by organic matter? –dead plants and animals-   Precipitation also affects the soil by moving it around.  What happens to rain water or snow melt?  Some of it runs off along the ground surface and some of it percolates or infiltrates down through the soil.  Water moving through the soil will dissolve minerals, nutrients, OM, and transport or leach them from the upper to lower layers of the soil.  Eventually the soil will form a zone of leaching or depletion and a zone of deposition or accumulation.

The long term direction of soil development is greatly controlled by these climatic factors.  There are 12 main groups of soils that soil scientist separate soils into.  These are largely determined by climate.  


Organisms Climate

Plants

roots hold soil in place and create pore space

provide nutrients for soil when they decompose

root channels provide ways for water to travel through soil

Animals/Humans
Excavate and rearrange
Contaminate

Microorganisms fﬁ‘J
decompose organic matter sl

produce energy for most soil processes



Presenter
Presentation Notes
An other soil forming factor along with climate, is organisms.  This includes all living organisms.  Plants, animals, microorganisms and fungi.  Plants help hold soil in place with their roots.  The roots also break up soil and create poor space.  This pore space allows water and air to travel through the soil.  
Animals affect soil by mixing it as they burrow or dig.  This also allows water and air to reach the subsoil and promote more biological reactions.  When the worms digest the soil, they mix it as well as break it into smaller pieces.  This process creates pore space, adds organic matter to the surface, and helps create soil structure.  When plants and animals die, they provide the soil with what? - Organic matter-

Humans have a major impact on soil.  Humans till soil for crop production, irrigate arid land, add chemical pesticides and fertilizers and lime to their soil, and completely level land with bulldozers and other heavy machinery.  (How does this affect soil formation?)

A micro organism is an organism that is smaller than 0.2 mm.  An example of a micro organism is a nematode.  There are 47,000 nematodes per cubic foot of soil on average. (this is a general example, some soil will have more and some soil will have less)

A single gram of soil (1/5 teaspoon) can contain over 100 million bacteria.  Again, the exact proportions of each of these organisms will depend on soil conditions such as available moisture, aeration, organic matter levels and the type of plants present, as well as chemical conditions such as pH.  Fungi like soils with a lower pH, while actiomycetes like soils with a higher pH.


Climate
Orgdanisms

Rel l'e{(topog raphy)

The relative difference in elevation between uplands and lowlands of a given region.

Slope

St .
o Hill or
Level Mountain Summit

Shoulder
ct
ASPe North
to
South
Backslope
River
Terrace
Valley
i i Footslope
Tread
i Toeslope

Depression

Channel &
Floodplain


Presenter
Presentation Notes
After climate and organisms, another soil forming factor is relief or topography, the relative difference in elevation between uplands and lowlands of a given region.
Three features of relief that affect soil development are slope, shape, and aspect.  
By “shape” I mean whether the land is concave, convex or flat.  If an area is concave this usually means you are in a TS or FS position.  If the land is convex, it is usually a shoulder/summit position.   This is important to know because toeslopes and footslopes accumulate material, while shoulders and summits lose material, or “erode”.  In other words, the surface is degrading.  What do you think happens on the backslope? (stable)  Concave positions are usually wetter and are more poorly drained compared to convex positions.
By “slope” I mean whether the land is steep or flat and is measured using a percent slope value.  A higher percent slope means a steeper slope and a less stable landscape.  Material will be moving off of it to the footslope and onto it from the shoulder.
“Aspect” is the compass direction a slope is facing.  Differences in aspect result in differences in moisture, vegetation, and temperature.  North facing slopes are generally colder than south facing slopes. South facing slopes are generally drier than north facing slopes because they get more direct sunlight.	

(give them clinometers and compasses to work with)


Parent material Clmite

Relief

Unconsolidated material in which soil forms
Parent material is derived from physical and chemical weathering of rocks and plants

/I

Parent material is grouped according to the process that moved rock weathered in place

‘residuum’

it to its current location

~  Moved down a slope by gravity- colluvium

~  Moved by wind - eolian

~  Moved by water - alluvium

~  Weathered In place - residuum

- Moved by ice- glacial Loess and ash

Glacial tll

colluvium
Floodplain sediments

“alluvium”


Presenter
Presentation Notes
Along with climate, organisms, and relief, the fourth soil forming factor is Parent Material.  Parent material is the unconsolidated material in which soil forms.  Parent material is derived from the physical and chemical weathering of rocks and plants.  It is grouped according to the process that moved it to its current location.  If the material got to where it is now by gravity, we call it colluvium.  If it was moved by wind, we call it eolian.  If it was moved by water, we call it alluvium.  If it is rock that has not moved, we call it residuum.

Describe specific examples: Parent material can be anything from bed rock, to rock fragments, to clay. 
Glacial till- unsorted material moved by glacial ice.
Peat- organic material in which the original plant parts are recognizable 
Volcanic ash- from augustine



Time
Climate

p Organisms
Relief
Parent Material

MORE TIME = MORE SOIL DEVELOPMENT

Concave positions
accumulate material

Depressions fill
Soil formation can be a slow process
Long term changes happen over hundreds,
thousands, or millions of years
Short term changes can be caused for example by
human activity, fire, or floods
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Presentation Notes
It takes time for parent material to turn into a developed soil, for soil properties to form.
Short term changes:
Floods can deposit new layers over very short periods of time.
Permafrost may retreat when fires burn organic matter on top.
Long term changes:
Most soil development happens over long periods of time.  Over time landscapes change, depressions fill and summits wear down, revealing and depositing new material.  In the Homer area, the soil up on the bluff is older than the soil down on the bench.  In New Mexico, some of the soils were a million years old, where as here in homer, they only go back to the last period of glaciations, about 10 or 11, 000 years ago


The five soil forming factors

climate + organisms + relief + parent material + time | ‘l/

lf’.‘ i
V"'/ T
(]

= SOIL A

Fungi
Bacteria



Presenter
Presentation Notes
Each one of these cross sections has the five soil forming factors affecting it in different ways.  


When there is change in one of the five soil forming factors
a different soil can be expected



Presenter
Presentation Notes
What to notice about soils in pictures

Point out as many differences as you can and relate them to where they are and what processes might be affecting it.
4 soils that are in the same landscape, but different landscape positions.

Stratification
Different materials present, Organics, coarse fragments, gravel, fines
Color and various reasons for it
Soil has depth
Soil has horizontal continuance HORIZONS
Layers are all different thickness


Soil Orders

GELISOL HISTOSOL ANDISOL SPODOSOL OXISOL ARIDISOL

wvigs Sy e
e TRl B

VERTISOL ULTISOL MOLLISOL ALFISOL INCEPTISOL, ENTISOL

:En;clso:: —lsnew SSIIS | Avridisols — desert soils
NEEpISOls — young sors Vertisols — swelling clay soils
Gelisols — permafrost soils . . ‘ .
) ‘ Alfisols - high-nutrient soils
Spodosols — conifer forest soils : : :
Andisols - volcanic soil Ultisols - low-nutrient soils
o T Oxisols — tropical forest soils
Histosols - organic soils
Mollisols - prairie soils



Presenter
Presentation Notes
These profiles have all been created by the five soil forming factors 

Point out that Alaska has gelisols, histosols, andisols, spodosols, mollisols, inceptisols and entisols.



Climate
Organisms
Relief

Parent material
Time



Soil Properties



Soil Properties
Soil properties are characteristics of 3 soil

Depth
Texture
Structure
Color
Wetness
Available Water Holding Capacity
Permeability
Bulk Density
Erodibility
Temperature
Soil Fertility
pH



Presenter
Presentation Notes
Does anyone know what a soil property is?  
Soil properties are characteristics of soil.  Some or all soil properties will vary as you move down through the soil.  


_SOII Texture « Three particle sizes determine the textural class

Sahd 0.02 -2.0 mm largest “fine”, often resistant minerals, e.q. quartz
Silt 0.002 to .05 mm susceptible to erosion, very low chemical activity
Clay <.002 mm very chemically active, large surface area, lots of “behavior”

pore size distribution
pore continuity

water holding capacity
soil fertility

soil reaction (pH)
hydraulic conductivity
strength

soil permeability

Gravels & cobbles

Small gravels

Sands & silt

clays
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Presentation Notes
Soil texture refers to the sizes of the mineral soil particles and is modified as well as the amount and type of organic matter in a soil horizon.  Soil texture is made up of a “textural class” and any “modifier” that is appropriate.  The total of the mineral soil particles less than 2 mm are collectively referred to as the “fine earth fraction”.  This fine earth fraction is what we use to determine the textural class.  The mineral soil particles greater than 2 mm are referred to as coarse fragments.  These are used to give the textural class a modifier.  Can anyone give me an example of a soil textural class?  If that 15 % or more of that SiL were gravels, the textural class would get a modifier of “gravely sil”.

The textural class of a soil refers to the proportions of different sized particles in the fine earth fraction of the soil.

Have them texture some sand, silt, or clay

Explain size classes, the names are just due to the size of the grain, clay is so small you would not be able to see a single grain with out a hand lense.

Why does texture matter?  Significance of each size (given in the slide)  

Go over diagram, what soil is made of.  Make a print out of the diagram for each of the kids.



The percentage of sand sized particles
of silt sized particles
of clay sized particles

Clay <.002 mm

Textural Class
+ %
+ %

35 % sand

55 % silt

10 % clay

Texture is ‘silt loam’

silt

Silt loam
loam

silty clay loam
loam

sandy loam
loamy sand
sandy clay loam
clay loam

clay

loamy sand
sand

Silt 0.002 to .05 mm

SOIL

> TEXTURAL

CLASSES
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Presentation Notes
Go over textural classes, have them finish texturing what they have in their hands

Go over “comparison of particle size scales” and emphasize that different organizations have different standards for classifying soil texture.
I use the USDA standards, there is also AASHTO  (American Association of State Highway and Transportation Officials) and the Unified Soil Classification System (or USCS) is used in engineering, geology and soil science disciplines to describe the texture, grain size, and the shear strength of a soil. 



STRUCTURE

The aggregation of primary particles into secondary units surrounded by
planes of weakness.

Granular
wetting and drying B[ocky
Initial material freezing and thawing Platy
root action Prismatic
animal activity
Columnar

Ma3ssive
Pores " Ped face
. ?" T

Porosity 30 to 60 % of ped volume

Structure is strongly correlated to many
properties, particularly soil hydrology



Presenter
Presentation Notes
If soil texture is the plywood, 2 X 6 ‘s, and nails that can be packed on a truck, soil structure is the building put together using the plywood, 2 X 6 ‘s, and nails.
Structure creates porosity and surfaces for chemical and physical process
(can also show page 161 of soil survey handbook, and soil samples brought in)



.

Soil Structure

~Types of Structure

Granular - small and rounded

Angular and Sub anqular Blocky -

sharp and rounded edqes respectively

D

-

Prismatic and Columnar - vertically elongated
with flat and rounded tops respectively

Single Grain - falls apart into loose grains (sands)

Massive — does not fall apart naturally into any
coherent structure

Structure influences
-Pore space
-Liquid and gas
movement
~Permeability
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Presentation Notes
*Students should be able to identify the structure of a soil sample

Type of structure is affected by: soil organisms, organic matter content, wetting and drying, freezing and thawing, plant roots and tillage

Structure Influences … the listed properties…  by how tightly held the particles are…something that is loose and not tightly connected will allow liquid and gas to move freely and will have much more open space in which things can move. If particles are held tight and close together gases and liquids cannot move as freely


General proportions of 3 healthy soil

water
25%

organic
10%

ar
25%

miner a
40%
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Presentation Notes
Soil structure creates pore space for water and air.  A well drained soil has these proportions.
Show ped to emphasize this diagram


Soil Solution

Negatively
charged _
soil particle

Cation Exchange in soils

-h\

]
I Root
\

/

[

\



Water movement through granular, prismatic, blocky, and platy structure

The ease at which water and other things such as gasses and plant roots move through soil is called
soil permeability


Presenter
Presentation Notes
Water moves differently through soils with different structures.  The ease at which water and other things such as gasses and plant roots move through soil is called “soil permeability”.  Why would a person want to know how water moves through their soil? 

Why do we care about soil structure?  What can it affect?
Septic, flood control
influences the ability of soil to support plant growth, cycle C and nutrients, receive, store, and transmit water, and to resist soil erosion. 

Which of these structures would be the worst for a septic system?  Which would be the best for a garden?



Soil Color

Color is an indication of
—  Organic Compounds - black or dark brown
~ lron Oxides - red, orange, vellow
~  Color of Mineral grains - variable

Observed using moist soil and a Munsell Color
Book

~ Example: 10YR3/4
~ Color referred to by:
¢ Hue =10YR
¢ Value=3
o Chroma=4

Matrix Color
¢ Dominant color of soil horizon

¢ Less dominant colors are recorded as
secondary colors

o Mottles (splotches of color) are also
recorded

~  Redoximorphic features or relic from
parent material

Redoximorphic (oxidation/reduction)
Features

—Indication that soil is saturated for
sometime during the year
—Redox depletions (reduction)
¢ low chroma
*Fe and Mn have been stripped
from soil
—Redox concentrations (oxidation)
o high chroma
eAccumulation of Fe and Mn
oxides

Redox Concentrations and Depletions
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Presentation Notes
Color can tell you what level the water table comes up to, how much organic matter is in the soil, or what kind of parent material the soil formed in.
�When coloring soil, a Munsell Color Book is used (show them the color book and go through an example)
The book contains pages with the different color chips needed to color the soils in the area of interest.  everyone sees color a little different.  The color book does not contain every possible color so it is a best match

When coloring a soil always use a moist sample or indicate that dry colors were observed
Hold the soil sample behind the page and view through the holes by each chip to all the light to hit the chip and the soil from the same angle

3 Components affecting color determine what your eye will see
Soil color is recorded as the example and is broken into 3 parts – Hue, Value, and Chroma

Hue – designated in upper right corner of the page
	- proportion of primary colors
	- distinguishes red from green, blue from yellow, etc. 
	- principal hues – red, yellow, green , blue, and purple
	- black, white, and gray are neutral and have no hue
	- YR indicates yellow red

Value – designated from the bottom to the top of the page (darker on bottom – lighter on top)
	- lightness or darkness of a color
	- scale of 0 (pure black) to 10 (pure white) 

Chroma – designated from the left to right on page bottom (lowest on left – highest on right)
	   - purity or intensity of color
	   - low chroma – weak
            - high chroma – strong/vivid

Matrix color is the color that you see the most of when you look at the soil horizon – dominant color of the soil
	can tell many things about the soil – ex. if it is saturated, the matrix color will be gray, if it contains lots of iron matrix 						             will have a reddish orange color etc.
	other colors can also be visible – either secondary color or mottles
		secondary color will be spread evenly throughout the horizon and mottles will be small splotches of color
		There are different types of mottles.  The type we will talk about are called redoximorphic features
		Redoximorphic Features are an indication of soil saturation – water is held in soil for an extended period of time.
		When the soil is saturated (meaning all of the pore space is taken up by water) there is no oxygen present and soil becomes reduced – 		this results in gray colors – redox depletions
		when water leaves the soil oxygen is reintroduced and soil becomes oxidized – bright colors – redox concentrations

*Students will be required to color a soil sample and answer questions regarding soil color in relation to wetness of the soil
	





Organic matter
accumulation

Soil Color

accumulation

Aluminum
accumulation

Color may not tell us much about fertility unless organic matter is involved


http://nesoil.com/images/gleyed.jpg�

Soil pH

pH is the measure of the acidity or alkalinity of the soil and is based on
a scale from O to 14 with O being ultra acid and 14 being ultra alkaline

pH influences nutrient availability, rate of biological and chemical
processes, the amount and types of plants and microorganisms present,
and the corrosion potential of concrete or steel structures in the soil

Examples of pH classes:
- Very strongly acid: 4.5 to0 5.0
- Strongly Acid: 51t0 5.5
- Moderately Acid: 5.6 to 6.0
- Slightly Acid: 6.1t0 6.5
- Neutral: 6.6t07.3
- Slightly Alkaline: 7.4 to 7.8
- Moderately Alkaline: 7.9 to 8.4

You can alter the soil pH by incorporating compounds in to the soil.
The most common is to add lime (calcium carbonate, CaCO; ) to
increase the pH.




Soil Profiles


Presenter
Presentation Notes
Can anyone tell me what a soil profile is?


Soil Profile
An exposed vertical cut of the soil

Soil Layers

sTell 3 story about how the soil was formed Subsoil

sDifferent soil layers have differences in soil properties

© Texture

o Color

@ pH Substratum
¢ Structure
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Presentation Notes
A soil profile shows the different layers in a soil. A soil profile can be separated into 3 general layers, the surface, subsoil, and subsratum.  The surface, or the topsoil, is where most of the organic matter is.  The subsoil is where leached materials accumulate.  And the substratum is parent material that has little, if any, soil development.  

The soil can also be separated beyond those general layers into more specific layers call horizons.  Different soil horizons have different soil properties.  Horizons are designated by assigning a series of letters.  The first letter is capitalized and is called the Master Designation.  On the right you can see where the master designations have been places on this soil profile.


Soil Horizons

organic matter accumulation and decay

darkening due to organic matter accumulation

Depletion, Elluviation, loss

zones of llluviation, accumulation, qain.

generally un- or very slightly weathered initial material

unweathered bedrock
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What are some things that make one horizon different from another?  (soil properties)  How did the horizons form (soil forming factors > leaching)
Horizons are given a Letter based on their contents. 
Go through Major horizon designations.   s is a suffix symbol.  These are given to a horizon in addition to the Master Designation to specify what type of material is in the horizon.  Organic layer are given a suffix symbol based on how decomposed the organic matter is.  The s stands for accumulations of iron and aluminum.  
Go over how things move through soil, relate to structure diagram that they just saw.


When there is change in one of the five soil forming factors
a different soil can be expected



Presenter
Presentation Notes
Go through each soil, have the kids give some horizon designations


Soil Drainage


Presenter
Presentation Notes
Soil drainage refers to the frequency and duration of wet periods. 


6 Soil drainage classes

Water saturates the soil at this depth for 2 weeks or more during the growing season

Depth to water table

Very poorly drained . <25 cm
Poorly drained > 25to 50 cm
Somewhat poorly drained — 50to75cm
Moderately Well drained —— 75 - 150cm
Well drained > >150 ¢cm
Excessively drained > > 150 cm
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Presentation Notes
Soil drainage is organized into classes.  These classes are arranged by the depth to water table or to redoximorphic features.
How is process related to position related to soil properties?

Dig a hole and observe a water table or indications of wetness.
The upper depth at which that occurs allows you to infer a drainage class

Drainage affected by many soil properties as well as landscape position.  What soil properties will affect drainage and how?  (refer back to structure diagram, also texture-stratification). What does the position on the landscape have to do with drainage?


Wetness and permeability = Soil Drainage

Dry Soil

permeable

permeable

v

Wet Soil
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Soil drainage is a product of both moisture and of permeability.  The term “permeability” refers to what?  (We talked about it when we were discussing soil structure) the ease at which things pass through a layer of soil.  So if there is a lot of water, but the soil is sandy, what kind of drainage will that soil have?  Will the soil be wet or dry?


.

Where might you expect water to accumulate!

How are soil drainage classes likely
to change with position ? I

Summit

X

Backslope Land Surface

Terrace Footslope

Depression

Stream valley

What are the properties of the landform that influence soil drainage?

How do soil properties affect water distribution?
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Tying together drainage and landscape

Water tends to accumulate in lower topographic positions, ie depressions, and valley bottoms
This can be complicated by textures, by layers in the soil that block water from going away, such as permafrost or clay layers.



Water will tend to accumulate in concave positions, on very
gentle slopes, and above impermeable horizons Snow Bl rain

High clay content, poor soil structure, and other
horizons with low permeability strongly influence
infiltration of water into the soil as well as the flow of
gases and liquids through the soil. Their effect s

can alter this diagram considerably

Shoulder

Well

. Backslope drained
, Footslope Moderately well
Depression crately we
drained
Stream valley
channel
Somewhat poorly
drained
Poorly
drained Very Slope shape
poorly position relative to catchment area above
drained aspect
steepness

complexity, is it undulating, rolling,
distribution of stratigraphic layers

Recognize that rain also falls in the valley
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Tying together drainage and landscape

Water tends to accumulate in lower topographic positions, ie depressions, and valley bottoms
This can be complicated by textures, by layers in the soil that block water from going away, such as permafrost or clay layers.


Soil Erosion



Erosion - The wearing away of the land surface by
running water, waves, moving ice, wind, or gravity .

If water concentrates and forms deep narrow channels
that's called GULLEY erosion

A uniform, thin dispersed flow of water will erode
shallow small channels in SHEET or RILL erosion

Gravity wants everything at the bottom
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Erosion is…the wearing away of the land surface by running water, waves, moving ice, wind, or gravity.
2 Types of erosion are…
Erosion can be caused by…
Would rill or gulley erosion be more destructive?
Where there is more water concentrated in a smaller area, there will be a higher potential for erosion, because there will be more energy to move the particles.  
The dotted line is the future landscape due to erosion


o
EROSION

How are the properties of the landform related to erosion?

How will position on the landform affect the erosion process?

Landslides redistribute and mix material Convex positions tend to lose material

creating uneven surfaces, and
topographic variability.

Pollution can be concentrated
oSmaller materials move further
than large materials when moved

by water or wind.

oPollutants attach themselves to the
smaller particles

Concave positions tend to accumulate material


Presenter
Presentation Notes
Properties of land forms that affect erosion:
shape
Slope
Position (what is above) Erosion can be accelerated by human influences, or it can be natural and is then referred to as geological erosion.

The lower picture shows the power water can have if
Things we can do to prevent accelerated erosion:
Maintain an intact Organic surface
Control the flow of water
Maintain and promote good soil structure
	don’t compact soil
	maintain ped integrity
If you chose to build in a highly erodible area, take precautions.  Build retaining walls etc.  



Other factors that affect erosion are: vegetative cover, soil structure size and type, texture, and organic matter.


Geologic erosion is 3 member of the set of processes that has formed the
Homer bluff and bench



Presenter
Presentation Notes
This picture is looking down east end road.  The lower area is called the bench and the steep hill to the left is called the bluff.  The bench is of glacial origin.  Deep gullies in the bluff result in alluvial fans that cover much of the bench.  And alluvial fan is….

Sea cliffs along the beach are always eroding.


Hydric Soils



.

A hydric soil is a wet soil. It formed under conditions of saturation, flooding, or ponding.

Hydric soils are used to classify wetlands. To be classified as a
wetland the site must have three things: hydric soils,
hydrophytic vegetation and wetland hydrology.

Soils are the most stable of the three wetland indicators



Presenter
Presentation Notes
A hydric soil is… a wet soil.  It formed under conditions of saturation, flooding, or ponding long enough during the growing season to develop anaerobic conditions in the upper part.   Pick apart definition: growing season is the period of the year when soil temperature and moisture are most favorable for microbial activity.  Anaerobic conditions refers to the absence of oxygen

Hydric soils are used to classify areas as wetlands, along with vegetation and hydrology.
Soils are the most stable component in wetland delineation, veg can be altered quickly and hydrology can be impacted by seasonal fluctuations.
	this makes it very important to have accurate hydric soil criteria (show them the 40-some page user guide for alaska) Careful consideration is needed when deciding whether or not an area will be classified as a wetland.  This decision will have major impacts on issuing permits for the development of the land.


Common criteria for hydric soils

*Hydric soils tend to have thick
organic surfaces

sRedoximorphic features
Concentrations
Depletions
Gleyed matrix
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Presentation Notes
Things used to indicate hydric soils are redoximorphic features, gleyed matrixes, and organic matter accumulation.  Poor drainage usually means a hydric soil.  


Why do we want to protect wetlands?

Wetlands. ..
>Provide wildlife and rare species habitat. Many species of fish utilize wetlands for spawning, food sources, or

protection. 43 per cent of threatened or endangered species in the U.S. live in or depend on wetlands .
sProvide recreational opportunities for canoeing, bird watching, hunting, fishing, and photographing.
+Control floods by slowing runoff water, minimizing the frequency streams and rivers reach catastrophic

flood levels.

Provide erosion control along lakes and stream banks by reducing forces associated with wave action.
elmprove water quality by acting as a filter for pollutants and by allowing sediments to settle out.
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Presentation Notes
Wetlands Yield Fish for the Nation
Wetlands are important spawning an nursery areas and provide plant food for commercial and recreational fish and shellfish industries.
In 1991, the dockside value of fish landed in the United States was $3.3 billion, which served as the basis of a $26.8 billion fishery processing and sales industry, which in turn employs hundreds of thousands of people. An estimated 71% of this value is derived from fish species that during their life cycles depend directly or indirectly on coastal wetlands. For example, Louisiana's marshes alone produce an annual commercial fish and shellfish harvest of 1.2 billion pounds worth $244 million in 1991.
Wetlands Provide Recreational Opportunities
More than half of all U.S. adults (98 million people) hunt, fish, birdwatch, or photograph wildlife. These activities, which rely on healthy wetlands, added an estimated $59.5 million to the national economy in 1991. Individual States likewise gain economic benefits from recreational opportunities in wetlands that attract visitors from other States.
Source: U.S. Congress, Office of Technology Assessment. 1993. Preparing for an Uncertain Climate. Vol. 11, OTA-0-568, U.S. Government Printing Office, Washington, DC.
Wetlands Improve Water Quality
Wetlands help stop pollutants from entering receiving waters. For example, the wetlands of the Congaree Bottomland Hardwood Swamp in South Carolina remove sediment and toxic substances and remove or filter excess nutrients. The least cost substitute for these wetlands benefits would be a water treatment plant costing $5 million (in 1991 dollars) to construct, and additional money would be needed to operate and maintain the plant.
Wetlands Help Control Floods
The Minnesota Department of Natural Resources has computed a cost of $300 to replace, on average, each acre-foot of flood water storage. In other words, if development eliminates a one-acre wetland that naturally holds 12 inches of water during a storm, the replacement cost would be $300. The cost to replace the 5,000 acres of wetlands lost annually in Minnesota would be $1.5 million (in 1991 dollars).
Natural filter. By trapping and holding water, wetlands store nutrients and pollutants in the soil, allowing cleaner water to flow in to the body of water beyond or below the wetland. Vegetation, like cattails, can absorb some of the pollutants that remain in the soil. Wetlands also moderate water flows, providing time for sediments to settle out before the water is released to other wetlands, lakes, or streams. Less sediment means clearer waters and a better environment for aquatic life. 


Soil Survey



Soil Survey

Process for inventory of distribution and characterization of soils and soil properties

Field data
collection,
Interpretation
Aerial photo
interpretation
Map Unit
development
Map production  Soil maps
Map Unit descriptions
‘ Soil -Vegetation
< correlations
Interpretations
Suitability tables
(__Limitation tables
Spreadsheets
Imagery
Remote sensing
GlIS
Terrain Analysis
/ |Interpretation
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Presentation Notes
We make maps of soil types (show them some old soils surveys and tell them that they’ll be using a computer version of those tomorrow)


Soil Survey in Alaska

Symbol Area_name
AKB00 MATANUSKA-SUSITNA VALLEY AREA, ALASKA
AKB03 FAIRBANKS AREA, ALASKA
AKBOS ANCHORAGE AREA, ALASKA
AKBOG SALCHA-BIG DELTA AREA, ALASKA
AK808 NORTHEASTERN KODIAK ISLAND AREA, ALASKA
AKB12 COPPER RIVER AREA, ALASKA
AKE13 KENAI NATIONAL MOGSE RANGE AREA, ALASKA
. AKE15 GERSTLE RIVER AREA, ALASKA
published AKB25 TOTCHAKET AREA, ALASKA
AK827 SEWARD PENINSULA AREA, ALASKA
AKE29 COPPER RIVER DELTA AREA, ALASKA

AKE3! YENTNA AREA, ALASKA
|:| out-of-date AKB39 LOWER KENAI PENINSULA AREA, ALASKA

AKB40 UPPER TANANA AREA, ALASKA
AKB41 HAINES AREA, ALASKA
AK642 NORTH STAR AREA, ALASKA
AKB43 KANTISHNA AREA, ALASKA
AK644 KETCHIKAN AREA, ALASKA
AK645 STIKINE AREA, ALASKA
AK646 CHATHAM AREA, ALASKA
AK648 KOBUK PRESERVE UNIT, ... ALASKA
AKB49 GULKANA RIVER AREA, ALASKA
AKB50 FORT WAINWRIGHT AREA, ALASKA
AKE51 DENALI NATIONAL PARK AREA, ALASKA
AK852 WESTERN KENA| PENINSULA AREA, ALASKA
AKES3 ST, PAUL ISLAND
AK654 WESTERN INTERIOR RIVERS AREA, ALASKA
AKES5 GREATER NENANA AREA, ALASKA
AK80 BROOKS RANGE MAJOR LAND RESOURCE AREA
AKBB1 ARCTIC FOOTHILLS MAJOR LAND RESOURCE AREA
AK683 FORT GREELY AREA, ALASKA

Miles
- 0 45 90 180 270 360

k]
o & ot
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Presentation Notes
These are the areas in Alaska that have soils surveys completed


Edges are good places to observe
a continum of soil exposure
The younger river valley cuts
into the older valley slopes
Loess or gravelly colluvium on
shoulders of hills?
/Gravel?

Q ‘Scalloped edges
/

of terrace:

Age Relations?

Old channels
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Presentation Notes
Soil survey is an analysis of the land scape
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